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Late definition Technologies 


Through the use of special late definition technologies, products can be 
tailored to meet an exact application after wafer fabrication is 
complete. Modifications may be made either by Dallas Semiconductor or in 
the field by the user. Certain products are also capable of self¬ 
modification based on feedback information. 



Embedded Lithium Power Sources: 

Dallas Semiconductor has the ability to integrate in a 
single package, its ultra low power CMOS circuits 
and a miniature lithium power source. Chips designed 
in this way can accept change and remember data 
throughout their operating life. 



Direct Laser Writing: 

Lasers provide a low cost means for Dallas Semicon¬ 
ductor to routinely alter, reconfigure, or program 
individual chips after completion of wafer 
fabrication.Proprietary software controls the laser to 
make each chip unique. 



High Energy Ion implantation: 

Circuits on nearly finished wafers are defined to exact 
customer specifications. Using a million-volt implan- 
ter, wafers are bombarded by a cloud of super 
charged ions. The ions penetrate specific layers of 
silicon to economically tailor chips to specific 
functions. 


DALLAS 

SEMICONDUCTOR 


not the only name behind our products... 
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Corporate Fact Sheet 

CORPORATE FACT SHEET 

Dallas Semiconductor designs, manufactures 
and markets CMOS integrated circuits using 
special Late Definition technology. Late Definition 
permits the exact definition of a product to be 
postponed until end use, thereby increasing flexi¬ 
bility. 

PRODUCTS 

Founded Febuary 1,1984, Dallas Semiconductor 
has a multiproduct strategy to serve the needs of 
the computer and communications industry. Our 
optimism stems from the ability to sell "Soft 
Silicon"™ which can be readily tailored to solve 
the specific problems of our customers. Soft 
Silicon results from the Late Definition technolo¬ 
gies of lithium, laser, and implant. Lithium post¬ 
pones definition until end use, thereby making the 
chip adaptive in the system. Laser postpones 
definition until just before the chip is placed in the 
package, and implant postpones definition until 
the last wafer process step. 

LITHIUM 

Advances in CMOS circuitry have reduced power 
requirements to the point that a chip,using appro¬ 
priate circuitry, can be packaged with a miniature 
lithiumenergy source which will lastthe useful life 
of the equipment. This allows Dallas Semicon¬ 
ductor to make chips which don't forget. Our initial 
product offerings exploited this capability to make 
the much sought-after nonvolatile RAM. In No¬ 
vember 1 984 we began shipping 64K Nonvolatile 
SRAMs. 

Keeping track of human time has not been an 
easy task for computers until our July 1985 an¬ 
nouncement of the DS1216 SmartWatch. It pre¬ 
cisely keeps calendar time down to the hundredth 
of asecond,replacing what heretofore consumed 
a whole printed circuit board full of electronics. A 
lithium cell provides power for life. 

The adaptive nature of CMOS/Lithium products 
is made evident by the April 1987 introduction of 
the DS5000 Soft Microcontroller. Designed with 


change in mind, it offers unprecedented software 
adaptability and crashproof operation. The capa¬ 
bilities of the Soft Microcontroller take it beyond 
mere update change and into the realm of learn¬ 
ing. The DS5000 can capture a large amount of 
data in real time and remember it indefinitely. With 
the proper application software, the microcon¬ 
troller can improve its performance based on that 
cumulative knowledge. July 1988 marked the 
shipment of the DS5000T Time Microcontroller, 
the first permanently powered microcontroller 
that logs events and schedules activities accord¬ 
ing to calendar time. 

LASER 

The laser creates uniqueness on a chip at low 
cost. A sub-micron positioning laser and formi¬ 
dable control software developed at Dallas can 
engrave individual chips with digital patterns 
making each one different. These after-the-fact 
changes to completed circuits give our laser- 
based products a competitive edge. 

The first product that demonstrated our special 
iasertechnology was an extremely accurate time 
base, commonly referred to as a delay line. 
Before the August 1985 announcement date, it 
had only been possible to build such devices 
using a dozen components in a hybrid 
assembly.The DS1000 Silicon Delay Line series 
is a direct replacement tor hybrid delay lines 
which are widely used in conjunction with DRAMs 
and magnetic disks. 

Other products use the laser to protect sensitive 
information and intellectual property by creating 
a powerful security mechanism in micro chips. 
The DS1204U Electronic Key is an example of a 
product which benefits from the laser in this 
regard. Exclusive blank Keys are defined by laser 
for each customer, adding to the overall security 
mechanism. Other products use the laserto tailor 
the option content of the chip for a particular 
customer. In short, the laser lets Dallas Semicon¬ 
ductor define each chip uniquely afterit is already 
operational. 
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Difficult system problems have been solved by 
relying on these special technologies, experi¬ 
ence, and creativity, to offer our customers a 
more complete solution than the chip alone can 
provide. Often this requires a greater emphasis 
on packaging than traditional semiconductor 
producers have been accustomed. Sixty-five 
base products were put into production prior to 
October 1988, unified by our own CMOS technol¬ 
ogy. 

MANUFACTURING AND FACILITIES 

Dallas Semiconductor manufactures products at 
a 114,000 square-foot facility located at the 
company’s headquarters in north Dallas. This 
location includes an advanced Class One wafer 
fabrication facility completed in 1987. Six-inch 
wafers are processed with circuits utilizing sub- 
micron geometries. Automated modular process 
technology provides substantial flexibility in the 
manufacturing process and significantly reduces 
the number of people required for operation, 
thereby decreasing manufacturing costs. The 
company's wafer fabrication facility contains a 


10,000-square-fqot cleanroom. The sensitivity of 
the manufacturing process to particulates and 
other contaminants requires a highly controlled, 
clean environment. All products are shipped from 
Dallas after final quality assurance testing. 

MARKETING AND SALES 

Dallas Semiconductorsells its products to a large 
and diverse custorper base of both mature and 
emerging OEMs in the computer, telecommuni¬ 
cations, instrumentation, and factory automation 
markets. The company coordinates its selling 
activity from its Dallas, Texas headquarters. Six 
area sales offices are staffed in Cherry Hill, New 
Jersey; Boca Raton, Florida; Cupertino, Califor¬ 
nia; Los Angeles, California; Carmel, Indiana; and 
Birmingham, England. The six area sales man¬ 
agers call on OEM accounts and coordinate the 
activities of 44 Sales representative offices in 
North America and 23 in Europe and Asia. Dallas 
Semiconductor also markets its products in North 
America through a national stocking distributor 
and through twelve regional distributors. 
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DALLAS 

SEMICONDUCTOR 
Dallas, Texas 75244 USA 
Tel: (214)450-0400 
FAX: (214) 450-0470 
TELEX: 650-244-1669 


U.S. SALES OFFICES 
Northern California 

Cupertino, CA 
(408) 257-7841 
Southern California 
Newport Beach, CA 
(714) 646-7219 
Indiana 
Indianapolis, IN 
(317) 573-3999 
(317) 844-5044 
New Jersey 
Cherry Hill, NJ 
(609) 667-7755 
Florida 

Boca Raton, FL 
(407) 394-5917 
Texas 
Dallas, TX 
(214) 450-0400 

EUROPEAN SALES 
OFFICE 

West Midlands, UK 
021-745-8252 

INTERNATIONAL 

DISTRIBUTORS 

Australia 

Alfatron Pty, Ltd. 

Victoria 

(03) 720-5411 

Austria 

Hitronik 

Vienna 

(0222) 824199 

Belglum/Benelux 

Betea 

Brussels 

(02) 725 10 80 

Denmark 

Micronor 

(06) 81-6522 

France 

Newtek 

(14) 46872200 

REA 

Chatillon 

(1)47 46 02 46 


Holland 

Alcorn Electronics 
Rotterdam 
010 451 95 33 
Hong Kong 
Cet, Ltd. 

(5)200922 
India 

Malhar Corp. 

Bangalore 

812-564464 

Northern Ireland 

Bloomer Electronics Ltd. 

Craigavon 

Co. Armagh 

0762 339818 

Israel 

STG International 
Tel Aviv 
(3) 5621002 

Italy 

Comprel, S.A. 

Milan 

(02)612-0641 

Japan 

Systems Marketing, Inc. 
Tokyo 

03-254-2751 
Microtek Inc. 

Tokyo 

03-371-1811 
Malaysia 
Cet, Ltd. 

(5) 200922 
Portugal 
Digicontrole 
Lisbon 

(I) 276-4076 
Sweden 

Commit Electronics AB 
Taby 

(8) 792-3650 

Norway 

Bit Elektronikk A.S. 

(47) 3847099 
Singapore 
Dynamar Int'l, Ltd. 
65-7476188 
South Africa 
Promilect (Pty) Ltd. 

(II) 886-3320 
South Korea 

Vine Overseas Trading 
Seoul 

(02) 266-1663 


Spain 

Comelta, S.A. 

Madrid 

(01) 754-3001 

Switzerland 

Kontron Electronic AG 

Zurich 

01/435 4111 

Taiwan 

Landed Enterprises, Ltd. 
Taipei 

(02) 709-3515 
Thailand 

Dynamar Computer Sys. 
(2)511-5104 
United Kingdom 
Joseph Electronics, Ltd. 
West Midlands 
021-643-6999 
Ambar Cascom Ltd. 
Aylesbury, Bucks 
296-434-141 

Dialogue Distribution Ltd. 

Camberly, Surrey 

0276-682001 

West Germany 

Atlantik Elektronik GmbH 

Martins ried/Munich 

(089) 857-0000 

Astek Electronik 

Kaltenkirchen 

4191-8711 

Kontron Halbleiter- 

Alfatron GmbH 

Munich 

(89) 329 0990 


North American Sales 

Representatives 

Alabama 

Glen White and Associates 
Huntsville, AL 
(205) 882-6751 
Arizona 

Haas & Associates 
Scottsdale, AZ 
(602) 998-7195 
California 
I Squared, Inc. 

Santa Clara, CA 
(408) 988-3400 
S C Cubed 
Tustin, CA 
(714) 731-9206 
Thousand Oaks, CA 
(805) 496-7307 




Harvey King Inc. 

San Diego, CA 
(619) 587-9300 

Canada 

Davetek Marketing 
Vancouver, BC 
(604) 430-3680 
Electro-Source Inc. 

Rexdale, Ontario 
(416)675-4490 
Kanata, Ontario 
(613)592-3214 
Pointe Claire, Quebec 
(514) 630-7486 
Colorado 

Waugaman Associates 
Wheat Ridge, CO 
(303)423-1020 
Connecticut 
Technology Sales, Inc. 
Wallingford, CT 
(203) 269-8853 
Florida 

Semtronic Associates, Inc. 
Altamonte Springs, FL 
(407831-8233 
Georgia 

Glen White and Associates 
Norcross, GA 
(404)441-1447 
Illinois 
Sumer, Inc. 

Rolling Meadows,IL 

(312)991-8500 

Indiana 

Electronic Sales & Eng. 
Indianapolis, IN 
(317)849-4260 

Iowa 

Cahill, Schmitz & Howe, Inc. 
Cedar Rapids, IA 
(319)377-8219 
Kansas 

Technical Sales Associates 

Olathe,KS 

(913)829-2800 

Maryland 

Arbotek Associates 

Towson, MD 

(301)825-0775 

Massachusetts 

Technology Sales, Inc. 

Waltham, MA 

(617)890-5700 


Michigan 

Giesting & Associates 
Livonia, Ml 

(313) 478-8106 
Minnesota 
DSC 

(317)844-5044 

Mississippi 

Glen White and Associates 
Jackson, MS 
(601)856-5411 
Missouri 

Technical Sales Associates 
St. Louis, MO 

(314) 521-2044 
New Jersey 
Sunday O’Brien, Inc. 

Haddonfield, NJ 
(609)429-4013 
New York 

Advanced Components Corp., Inc. 
N.Syracuse.NY 

(315) 699-2671 
S-J Associates 
Rockville Centre, NY 
(516)536-4242 
North Carolina 

Glen White and Associates 

Raleigh, NC 

(919) 848-1931 

H&A Sales 

Raleigh, NC 

(919)846-0082 

Ohio 

Giesting & Associates 

Cincinnati, OH 

(513)385-1105 

Geisting & Associates 

Cleveland, OH 

(216)261-9705 

Oklahoma 

West Associates 

Tulsa, OK 

(918)665-3465 

Oregon 

Western Technical Sales 
Beaverton, OR 
(503) 644-8860 
Pennsylvania 
Giesting & Associates 
Pittsburgh, PA 
(412)828-3553 
Sunday O'Brien, Inc. 

Philadelphia, PA 
(215)923-5195 


Puerto Rico 
Technology Sales 
(809)892-4745 
Tennessee 

Glen White and Associates 
Gray, TN 
(615)477-8850 
Texas 

West Associates, Inc. 
Austin, TX 
(512)339-6886 
West Associates, Inc. 
Dallas, TX 
(214)680-2800 
West Associates, Inc. 
Houston, TX 
(713) 621-5983 
Utah 

Waugaman Associates 
Salt Lake City, UT 
(801)261-0802 
Washington 
Western Technical Sales 
Bellevue, WA 
(206)641-3900 
Western Technical Sales 
Spokane, WA 
(509) 922-7600 
Wisconsin 
Sumer, Inc. 

Brookfield, Wl 
(414)784-6641 


North American Distributors 
Added Value Electronic 
Distribution Inc. (AVED) 
California 
Tustin, CA 
(714) 259-8258 
Colorado 
Wheat Ridge, CO 
(303) 422-1701 

Advent Electronics 
Iowa 

Cedar Rapids, lA 
(319) 363-0221 
Michigan 

Farmington Hills, Ml 
(313) 477-1650 

Almac Electronics 
Oregon 
Beaverton, OR 
(503) 629-8090 
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Washington 

San Jose, CA 

Ohio 

Bellevue, WA 

(408) 432-0900 

Solon, OH 

(800) 426-1410 

Tustin, CA 

(216) 349-4632 

Spokane, WA 

(714) 669-4700 

Worthington, OH 

(800) 426-1410 

Colorado 

(614) 888-3313 


Englewood, CO 

Oklahoma 

Bell Industries 

(303) 790-1662 

Tulsa, OK 

Illinois 

Connecticut 

(918) 665-3200 

Urbana, IL 

Wallingford, CT 

Texas 

(217) 328-1077 

(203) 271-2844 

Austin, TX 

Indiana 

Florida 

(512) 258-8848 

Indianapolis, IN 

Castle Berry, FL 

Dallas, TX 

(317) 875-8200 

(407) 830-5855 

(214) 343-5000 

Fort Wayne, IN 

Clearwater, FL 

Houston ,TX 

(219) 423-3422 

(813) 530-4543 

(713) 781-6100 

Michigan 

Pompano Beach, FL 

Utah 

Ann Arbor, Ml 

(305) 971-9280 

West Valley City, UT 

(313) 971-9093 

Georgia 

(801)972-1008 

Ohio 

Norcross, GA 

Wisconsin 

Dayton, OH 

(404) 447-8000 

New Berlin, Wl 

(513) 435-8660 

Illinois 

Woodale, IL 

(414) 797-7844 

General Radio (GRS) 

(312) 860-3800 

Sterling Electronics 

New Jersey 

Indiana 

Minnesota 

Camden, NJ 

Indianapolis, IN 

Minneapolis, MN 

(609) 964-8560 

(317) 872-8875 

Kansas 

(612) 831-2666 

Future Electronics 

Lenexa, KS 

insight Electronics 

Canada 

(913) 888-4747 

Arizona 

Calgary, Alberta 

Maryland 

Tempe, AZ 

(403) 235-5325 

Columbia, MD 

(602) 829-1800 

Edmonton, Alberta 

(301) 988-9800 

California 

(403) 486-0974 

Massachusetts 

San Diego, CA 

Pointe Claire, Quebec 

Billerica, MA 

(619) 587-0471 

(514) 694-7710 

(617) 935-9777 

Costa Mesa, CA 

Ottawa, Ontario 

Michigan 

(714) 556-6890 

(613) 820-8313 

Livonia, Ml 

Augora Hills, CA 

Downsview, Ontario 

(313) 462-1205 

(818) 707-2100 

(416) 638-4771 

Minnesota 


Vancouver, BC 

Eden Plains, MN 

ITT Multicomponents 

(604) 294-1166 

(612) 941-2600 

Canada 


Missouri 

Concord, Ontario 

Hall-Mark Electronics 

Earth City, MO 

(416)736-1144 

Alabama 

(314) 291-5350 

Huntsville, AL 

North Carolina 

Mllgray Electronics 

(205) 837-8700 

Raleigh, NC 

Connecticut 

Arizona 

(919)872-0712 

Orange, CT 

Phoenix, AZ 

New Jersey 

(203)795-0711 

(602) 437-1200 

Fairfield, NJ 

New Jersey 

California 

(201)575-4415 

Marlton, NJ 

Chatsworth, CA 

Mt. Laurel, NJ 

(609) 983-5010 

(213)217-8400 

(609) 235-1900 

Florida 

Citrus Heights, CA 

New York 

Winter Park, FL 

(916) 722-8600 

Ronkonkoma, NY 

(305) 647-5747 

San Diego, CA 

(516) 737-0600 

Georgia 

(619)268-1201 

Rochester, NY 

Atlanta, GA 


(716) 244-9290 

(404) 393-9666 
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Illinois 

Bensenviile, IL 
(312) 350-0490 
Kansas 

Overland Park, KS 
(913) 236-8800 
Maryland 
Columbia, MD 
(301)621-8169 
Massachusetts 
Wilmington, MA 
(617) 667-5900 
New York 
Farmingdale, NY 
(216) 420-9800 
Rochester, NY 
(716) 235-0830 
Ohio 

Cleveland, OH 
(216) 447-1520 
Texas 
Dallas, TX 
(214)248-1603 
Canada 

Wiiiowdale, Ontario 

O C Southeast 
Georgia 
Norcross, GA 
(404) 449-9508 
North Carolina 
Raleigh, NC 
(919) 876-7767 


Quality Components 
Oklahoma 
Tulsa, OK 
(918)664-8812 
Texas 
Addison, TX 
(214)733-4300 
Austin, TX 
(512) 835-0220 
Sugarland, TX 
(713) 240-2255 

Western Microtechnology 

California 

Saratoga, CA 

(408) 725-1660 

Massachusetts 

Burlington, MA 

(617) 273-2800 

Oregon 

Beaverton, OR 

(503) 629-2082 

Washington 

Redmond, WA 

(206) 881-6737 

Wyle Laboratories 
Arizona 
Phoenix, AZ 
(602) 866-2888 


California 
Calabasas, CA 
(818) 880-9000 
Irvine, CA 
(714) 863-9953 
Rancho Cordova, 
(916) 638-5282 
San Diego, CA 
(619) 565-9171 
Santa Clara, CA 
(408) 727-2500 
Colorado 
Thornton, CO 
(303) 457-9953 
Oregon 
Hillsboro, OR 
(603) 640-6000 
Texas 
Austin, TX 
(512) 834-9957 
Dallas, TX 
(214) 235-9953 
Houston, TX 
(713) 879-9953 
Utah 

West Valley, UT 
(801) 974-9953 
Washington 
Redmond, WA 
(206) 881-1150 




Product Overview 



SILICON TIMED CIRCUITS 

Electronic systems require exact timing to control the 
transmission of data between their component parts. 
Timing requirements vary across systems. Histori¬ 
cally, systems designers have not been abie to use 
semiconductors as timing references because of 
their lack of precision; they consequently achieved 
the required accuracy by using, in combination, 
quartz crystais and hybrid passive components, 
known as deiay lines. Ail silicon delay lines offer 
single chip reiiabiiity, economy and significantly 
greater precision due to their laser-defined specifica¬ 
tions. Direct laser writing provides precise accuracy 
and, because the products are defined in the finai 
stage of manufacturing, a broad product mix is 
avaiiable without losing the economic benefits of 
standard intergrated circuit production. Customers 
are provided maximum fiexibiiity, as well as the 
option of purchasing taiior-made products at the 
approximate cost of standard, off-the-sheif solutions. 
These all silicon products can be retrofitted into 
existing systems which otherwise utilize hybrid 
approaches as weii as designed into new systems. 
DS1000 5 TAP Deiay Line 
DS1010 10 TAP Delay Line 
DS1013 3 in 1 Delay Line 
DS1007 7 in 1 Delay Line 




MULTIPORT MEMORY 

The existence of many different data transmission 
rates and standards has created a probiem in 
transporting data among different systems. A 
receiving system may be too slow to keep up with 
data sent from another system. First In, First Out 
(FIFO) memories are capabie of providing the 
necessary elasticity between different data rates. 
DS2009 512x9 FIFO 
DS2010 1KX9 FIFO 
DS2011 2KX9FIFO 
DS2012 4KX9FIFO 
DS2013 8KX9FIFO 
DS2015 4X64 Quadport Serial RAM 
DS9050 PC InterLink 
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MICROCONTROLLER 

The DS5000 Soft Microcontroller stays up-to-date 
because it was designed for change. Unlike rigid 
ROM or EPROM based microcontrollers, all of the 
Soft Microcontroller memory iS high performance, 
read/write, and nonvolatile for more than ten years. 
The DS5000 is equipped with up to 64K bytes of 
nonvolatile SRAM which can be dynamically parti¬ 
tioned to fit program and data storage requirements 
of a particular task. As a result of sophisticated 
crashproofing circuitry, processing of a task can 
resume after a power outage. A built-in encrypter 
prevents unauthorized access to resident application 
software. The pinout and instruction set match the 
industry standard 8051 microcontroller. The 
DS5000T Time Microcontroller can log events and 
schedule activities according to calendar time. 
Additional information is available in a special 
publication called the Soft Microcontroller User 
Guide. The DS5000TK evaluation kit includes a 
sample DS5000T, documentation, in-system loader 
hardware and DOS compatible software for use with 
a personal computer. For extensive development 
work the DS5000DK in circuit emulator is 
recommended. 

DS5000 Soft Microcontroller 
DS5000T Time Microcontroller 
DS5000K Evaluation Kit 
DS5000DK Development Kit 



NONVOLATILE SRAM 

SRAMs have always had the undesirable pharacter- 
istics of data loss when power is disrupted . Dallas 
Semiconductor has combined its knowledge of ultra 
low power CMOS SRAMs with improvements in long 
life embedded lithium power sources to develop a 
family of Nonvolatile SRAMs. Nonvolatile SRAMs 
integrate a lithium power source and intelligent 
control circuitry to retain data even in the absence of 
system power. The control circuit, by monitoring the 
level of system voltage available to the memory at all 
times, switches to the lithium power source when 
necessary, and also protects the memory contents 
against inadvertent change during system power 
fluctuations. A lithium power source provides backup 
power for more than 10 years in the absence of 
system power. Nonvolatile SRAMs are packaged to 
fit into existing sockets and can replace other widely 
used memory devices. These products perform 
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EPROMs, or shadow RAMs because they provide 
unlimited data write cycles, safeguard against 
corrupted data and write data in as fast as 70ns. 
DS1220 2K X 8 24 pin Nonvolatile SRAM 
DS1225 8K X 8 28 pin Nonvolatile SRAM 
DS1235 32K X 8 28 pin Nonvolatile SRAM 
DS1245128K X 8 32 pin Nonvolatile SRAM 
DS1200 1024 bit Serial SRAM 




INTELLIGENT SOCKETS 

Often, after a design is complete, the manufacturer 
may desire to enhance functionality because of 
increased competition from newer products. The 
equipment manufacturer is forced either to avoid 
adding features or design a new system. Dallas 
Semiconductor has incorporated active electronics in 
connectors which can be plugged into a system and 
add capabilities without requiring substantive 
changes in the existing system. For example, many 
systems manufacturers desire the capability to make 
RAMs in existing systems nonvolatile. In this in¬ 
stance, they can unplug a memory circuit in a system 
currently in use, plug the SmartSocket into that 
space, and plug the memory circuit into the 
SmartSocket. Another example is a requirement in 
many existing systems to monitor and record time of 
day .The SmartWatch plugs into existing systems and 
keeps time of day to hundredths of a second while 
also making memory circuits nonvolatile. 
DS1213SmartSocket-makes CMOS RAM 
nonvolatile 

DS1216 SmartWatch- adds the ability to time stamp 
and date events 

DS1264 LCA SmartSocket-maintains logic in the 
absence of power 

TIMEKEEPING 

Systems benefit by knowing the time-of-day, but the 
use of this feature has been limited by its expense 
and high component count. A self-contained lithium 
energy source in conjunction with a silicon chip and 
quartz form a permanently powered clock/calendar 
within a single component. The DS1287 RealTime 
replaces 20 parts previously used in the IBM AT and 
PS/2 compatible computers including an MCI 46818 
Real Time Clock plus RAM. 

DS1202 Serial Timekeeper 
DS1215Timechip 
DS1287 RealTime 
DS1286 WatchDog 
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USER iNSERTABLE MEMORY 

Manufadurers of equipment often wish to faciiitate 
user configuration of their standard products. In 
many instances, user insertable solid state 
memories offer distinct advantages over alternative 
media, such as magnetic tape or disk. Such memo¬ 
ries, however, demand specialized packaging 
capable of withstanding harsher environmental 
conditions than those normally encountered by 
semiconductor memory circuits. A family of Nonvola¬ 
tile SRAMs has been specifically developed to 
address this application sector. These products 
range in density fromt 024 bits to 32,000,000 bits, the 
largest of which replaces rotating memory subsys¬ 
tems in certain personal computer systems. 

DS1201 1Kbit Electronic Tag 
DS1217A up to 256K bit Nonvolatile Read/Write 
Cartridge 

DS1217M up to 4M bit Nonvolatile Read/Write 
Cartridge 
DS6010 P.C. Port 
DS9020 Cartridge Clip 

SECURITY PRODUCTS 

In an information age, there is an increasing demand 
to provide security for intellectual property and other 
data beyond legal measures currently available. 
Prominent examples are publishers and authors of 
premium-priced personal computer software who 
have strong motivation to protect their products from 
unauthorized use. Software based copy protection 
systems interfere with the need to make legitimate 
backup copies or execution from hard disks. The 
Electronic Key is a postage stamp-sized package 
that is distributed with each software package 
sold and must be present whenever users want to 
use the controlling access to buildings, automobiles 
and other equipment. 

DS1204 Electronic Key 
DS1207 Time Key 
DS1255 Key Ring 

DS1255C Evaluation Kit for IBM P C 








INTEGRATED BATTERY BACKUP 

Microprocessor based systems lose information 
when affected by a loss of power. When system 
power is resumed, the task that was being 
performed at the time of power loss must be re¬ 
started. Uninterruptible power supplies have histori¬ 
cally been provided as relatively expensive, 
bulky, external units. A solution to this problem is 
necessitated in industrial automation applications and 
in systems which are located in remote sites or 
otherwise difficult to reprogram when information is 
lost. Integrated Battery Backup consists of a three 
part chip set which operates in three steps. First, the 
Power Monitor warns a microprocessor of an im¬ 
pending power failure before it happens, providing 
time for critical data to be stored in nonvolatile 
memory before system power is lost. Second, the 
Nonvolatile Controller/ Decoder converts RAM into 
nonvolatile memories and safeguards against RAM 
data loss during power up and down transients, by 
automatically switching to battery power when 
system power failure occurs. Third, the SmartBattery 
supplies uninterruptible power in the absence of 
system power to maintain data in nonvolatile 
memory. 

DS1210 Single RAM Controller 
DS1221 Four RAM Controller 
DS1211 Eight RAM Controller 
DS1212 Sixteen RAM Controller 
DS1234 Conditional RAM Controller 
DS1231 Power Monitor 
DS1260 SmartBattery 
DS1259 BatteryManager 
DS1237 DRAM Nonvolatizer 

SYSTEM EXTENSION 

These CMOS products extend the usefulness of 
systems without encumbering design. The MicroMo- 
nitor acts as a "watchdog" for system malfunction by 
checking the three most important indicators of 
correct microprocessor operation-power supply, 
software execution and override push-button. If it 
detects a problem, the MicroMonitor shuts down the 
system, then resets it for correct operation. The 
Eliminator repiaces the equivalent of an 8 or 16 
station manual DIP switch, thus eliminating burden¬ 
some hand setting of mechanical switches. Five volt 
powered RS232 transceivers are available in both 
dual and triple versions. The same five volt supply 
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that powers logic generates RS232 voltage levels. 
DS1232 MicroMonitor 
DS1236 MicroManager 
DS1290/91 Eliminator, 8-Station 
DS1292/93 Eliminator,16-Station 
DS1206 Phantom Interface 
DS1223 Configurator 
DS1222 Bank Switch 
DS232/DS1228 R232 Transceiver, Dual 
DS1229 RS232 Transceiver, Triple 
DS1275 RS-232 Line Powered Transceiver 



SipStik™Prefabs 

Systems snap together with SipStik sub-assemblies 
from Dallas Semiconductor. SipStiks are leadless 
carriers of components with high silicon content using 
JEDEC standard configurations. These iow profiie 
form factor permits high density yet offers the 
advantages of modularity. Their major building blocks 
are pretested and ready for final assembly into a 
planar motherboard fitted with AMP MicroEdge 
connectors as required by a particular application. 
DS2217 SRAM SipStik 
DS2219 DRAM SipStik 
DS2250 Soft Micro SipStik 
DS2250T Time Micro SipStik 
DS2245 Soft Modem SipStik 
DS2249 Data Access Arrangement SipStik 
DS2212 FIFO SipStik 
DS2280 T1 SipStik 

DS2268 Speech Compression SipStik 
DS6040 Wireless SipStik 



WIRELESS PRODUCTS 

Proximity Tags and Proximity Keys can communicate 
with a personal computer using CMOS Micropower 
Receiver/1 -or-2-to 3 Wire Converter chips and a 
base RF Communicator. The chips contain wake-up 
circuitry, amplifiers, filters, timing generators, 
waveform interpreters, formating and control logic 
necessary to form a bi-directional short-range link 
between portable units and bases. The ultra low 
power consumption of the chips enable a single 3 
volt lithium energy cell to be a permanent source of 
power for receiving, storing, and transmitting data. 
DS1203 MicroPower Receiver 
DS1209 1 or 2-to 3-Wire Converter 
DS1280 Bytewide to Serial Converter 
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DS6068 RF Communicator 
DS6065 Proximity Key 
DS6066 Proximity Tag 
DS2265 Wireless SipStik 
DS6068K Wireless Starter Kit 

MODEM 

These miniature components comply with FCC part 
68 registration. The DS6101 Modem is Bell 212A 
compatible (1200/300 bps) with DTMF generation/ 
detection,audio mode operation, and advanced line 
monitoring functions. The DS6103 Modem provides 
voice synthesis. The DS6112 and DS2249 Data 
Access Arrangements (DAA) are also available as a 
stand alone interface to the public switch telephone 
network. 

DS6101 1200 bps Modem 

DS6103 1200 bps Modem with Voice 

DS6112DAA 

DS22451200 bps Soft Modem SipStik 
DS2249 DAA SipStik 
DS6070 Tele Micro Cartridge 

T1/CEPT TELECOMMUNICATONS 

An emerging and rapidly growing market exists for 
high capacity voice, data and video transmission. 
High capacity digital links in North America and 
Europe are known as T-1 and CEPT, respectively. 
Circuits designed for these protocols can substan¬ 
tially shorten the time required for OEMs to develop 
products that access these networks and can reduce 
system sizes. A comprehensive chip set developed 
by Dallas Semiconductor addresses the require¬ 
ments of these protocols and includes an integrated 
circuit that doubles the capacity of existing voice 
communication links through digital signal processing 
compression techniques. Complete product specifi¬ 
cations available in a supplemental 1989 telecommu¬ 
nications data book. 

DS2180A T ransceiver, T1 
DS2181 Transceiver, CEPT 
DS2175 Transmit/Receive Elastic Store 
DS2176 Receive Elastic Store 
DS2186 Transmit Line Interface 
DS2187 Receive Line interface 
DS2190 Network Interface Unit 
DS2167 ADPCM Processor 
DS2280 T1 SipStik 

DS2268 Speech Compression SipStik 
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Silicon Timed Circuits 






Dallas Semiconductor 
5 Tap Silicon Delay Line 


DS1000 14-Pin DIP 
DS1000M 8-Pin DIP 
DS1000S 16-Pin SOiC 



FEATURES 


PIN CONNECTIONS 


• All silicon time delay 

• 5 taps equally spaced 

• Delays are stable and precise 

• Both leading and trailing edge accuracy 

• Standard 14-pin DIP, 8-pin DIP 
or 16-pin SOIC 

• Delay tolerance +/- 5% 

• Economical 

• Auto-insertable 


in[[ 

NC[^ 

NC[^ 

TAP2[^ 

NC[^ 

TAP 

gnd[^ 


■■^IT- 


14 ^Vcc 
13 ]]nC 

12 3aP 1 

11 ^NC 
10 ^AP 3 
9 UnC 
8 I]tAP 5 


inC 

1 

8 

TAP2|I 

2 

7 

TAP4[I 

3 

6 

GND [I 

4 

5 


NCC 
IN C 
NCC 
TAP 2C 
NCC 
TAP 4C 
NCC 
GNOC 


lellNC 
15 □ Vcc 
14 0 NC 
13 0TAP 1 
12DNC 
11 □ TAP3 

ioUnc 

9 □ TAP 5 


• Low power CMOS 

• TTL compatible 

• Custom delays available 


PIN NAMES 

TAP 1 -TAP 5 

Vcc 

GND 

NC 

IN 


- TAP Output Number 
-+5 Volts 

- Ground 

- No Connection 

- Input 


DESCRIPTION 

The DS1000 Series Delay Lines have five 
equaliy spaced TAPS providing delays from 10 
ns to 500 ns. These devices are offered in a 
standard 14-pin DIP, which is pin compatible 
with hybrid delay lines. Alternatively, 8-pin 
DIPS and surface mount packages are avail¬ 
able to save p.c. board area. Since the DS1000 
series is an aii silicon solution, better economy 
is achieved when compared to older methods 


using hybrid techniques. The DS1000 Series 
Delay Lines provide a nominal accuracy of +/- 
5% or +/- 2 ns, which ever is greater. The 
DS1000 Delay Line reproduces the input logic 
level at the output after a fixed delay as speci¬ 
fied by the dash number extension of the part 
number. The DS1000 is designedto reproduce 
both leading and traiiing edge with equal preci¬ 
sion. Each tap is capable of driving up to ten 
74LS type loads. 
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TAP 2 


TAP 3 


LOGIC DIAGRAM Figure 1 

TAPI 


TAP 4 Tap 5 



PART NUMBER DELAY TABLE (IpHL. tpj Table 1 


PART NO. 

TAP 1 

TAP2 

TAP3 

TAP4 

TAPS 

DS1000-50 

10ns 

20ns 

30ns 

40ns 

50ns 

DS1000-60 

12ns 

24ns 

36ns 

48ns 

60ns 

DS1000-75 

15ns 

30ns 

45ns 

60ns 

75ns 

DS1000-100 

20ns 

40ns 

60ns 

80ns 

100ns 

DS1000-125 

25ns 

50ns 

75ns 

100ns 

125ns 

DS1000-150 

30ns 

60ns 

90ns 

120ns 

150ns 

DS1000-175 

35ns 

70ns 

105ns 

140ns 

175ns 

DS1000-200 

40ns 

80ns 

120ns 

160ns 

200ns 

DS1000-250* 

50ns 

100ns 

150ns 

200ns 

250ns 

DS1000-500* 

100ns 

200ns 

300ns 

400ns 

500ns 


*These products will be discontinued in 1989 and replaced by equivilant delay times with the 
DS1005 


ABSOLUTE MAXIMUM RATINGS* 

Voltage on a pin to ground:-1 .OVto + 7.0V 
Operating temperature: 0®C to 70°C 
Storage temperature: -55°C to + 125®C 

Soldering 

temperature: 260®C for 10 seconds 

Short circuit output current: 50mA for 1 
second 


*This is a stress rating only and functional 
operation of the device at these or any other 
conditions above those indicated in the opera¬ 
tion sections of this specification is not im¬ 
plied. Exposure to absolute maximum rating 
conditions for extended periods of time may 
affect reliability. 
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TIMING DIAGRAM SILICON DELAY LINE Figure 2 



TERMINOLOGY 

Period: The time elapsed between the leading 
edge of the first pulse and the leading edge of 
the following pulse. 

t^, (Pulse Width) The elapsed time on the pulse 
between the 1.5V point on the leading edge and 
the 1.5V point on the trailing edge or the 1.5V 
point on the trailing edge and the 1.5V point on 
the leading edge. 

tpigg (Input Rise Time) The elapsed time be¬ 
tween the 20% and the 80%point on the leading 
edge of the input pulse. 

Vall (Input Fall Time) The elapsed time between 
the 80% and the 20% point on the railing edge 
of the input pulse. 

tpL„ (Time Delay, Rising) The elapsed time 
between the 1.5V point on the leading edge of 
the input pulse and the 1.5V point on the leading 
edge of any tap output pulse. 
tpj^L (Time Delay, Falling) The elapsed time 


between the 1.5V point on the trailing edge of 
the input pulse and the 1.5V point on the trailing 
edge of any tap output pulse. 


NOTES: 

1 .)AII voltages are referenced to ground. 

2. )Measured with outputs open, 

minimum period. 

3. )Vcc=5V @25°C Delays accurate on both 

rising and falling edges within +/- 2 ns, or 
5%. 

4. ) See Test Conditions (following page). 
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TEST SETUP DESCRIPTION 

Figure 3 illustrates the hardware configuration 
used for measuring the timing parameters on 
the DS1000. The input waveform is produced 
by a precision pulse generator under software 
control. Time delays are measured by a time 
interval counter (20 ps resolution) connected 
between the input and each TAP. Each TAP is 
selected and connected to the counter by a VHF 
switch control unit. All measurements are fully 
automated, with each instrument controlled by 
a central computer over an IEEE 488 bus. 


TEST CONDITIONS 
INPUT: 

Ambient Temperature: 25®C+/-3®C 
Supply Voltage (Vcc); 5.0V+/-0.1 V 
Input Pulse; High = 3.0V+/-0.1 V 
Low = 0.0V+/-0.1V 
Source Impedance: 50 ohm Max. 

Rise and Fall Time; 3.0 ns Max. 

(measured between 0.6V and 2.4V) 

Pulse Width = 500 ns ' 

Periods i us 

NOTE: 

Above conditions are for test only and do not 
restrict the operation of the device under other 
data sheet conditions. 

OUTPUT: 

Each output is loaded with a 74F04. Delay is 
measured at the 1.5V level on the rising and 
falling edge. 
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D.C. ELECTRICAL CHARACTERISTICS 


(OOC to 70<>C. Vcc = 5.0V +/- 5%) 


PARAMETER SYMBOL TEST MIN TYP MAX UNITS NOTES 

COND. 

Supply Voltage Vcc 4.75 5.00 5.25 V 1 

High Level V,„ 2.2 5.5 V 1 

Input Voltage 

Low Level \ -0.5 0.8 V 1 

Input Voltage 

Input Leakage I, O.OV^VI^cc -1.0 1.0 uA 

Current 

Active Current l^g Vcc= Max; 35.0 mA 2 

Period= Min. 

High Levei lo„ Vcc= Min. -1.0 mA 

Output Current Vq^= 2.4V 

Low Levei l^,^ Vcc= Min. 12.0 mA 

Output Current Vq^= 0.5V 


A.C. ELECTRICAL CHARACTERISTICS (T^= 25°C, Vcc=5V+/- 5%) 


PARAMETER 

SYMBOL 

Input Pulse Width 

^Wl 

Input to TAP delay 
(leading edge) 

Wh 

Input to TAP Delay 
(trailing edge) 

^PHL 


Period 


MIN 

40% 

of 

TAP 

5 

note 

3 

note 

3 


L_ 




























































































SILICON DELAY LINE 

DS1000 

14-PIN DIP 



DIM 

INCHES 



MIN. 

MAX. 


A 

0.740 

0.780 


B 

0.240 

0.260 


C 

0.120 

0.140 


D 

0.290 

0.310 


E 

0.020 

0.310 


F 

0.110 

0.130 

ri n 2 .ri r-\ n rn rn 

-1- 

G 

0.090 

0.110 


t 


0.320 

0.370 

) 

B 

1 

J 

0.008 

0.012 


1 

K 

0.015 

0.021 

LJ LZJ LJ LJ EJ LJ"[Z] 

L 

0.040 

0.060 

1 


M 

0.370 

0.420 

< - -A --—► 


N 

0.160 

0,180 


STANDARD 
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SILICON DELAY LINE 

DS1000M 

8-PIN DIP 



DIM 

INCHES I 


MIN. 

MAX. 

A 

0.345 

0.400 

B 

0.240 

0.260 

C 

0.120 

0.140 

D 

0.290 

0.310 

E 

0.020 

0.040 

F 

0.110 

0.130 

G 

0.090 

0.110 

H 

0.320 

0.370 

J 

0.008 

0.012 

K 

0.015 

0.021 

L 

0.040 

0.060 

M 

0.370 

0.420 

N 

0.160 

0.180 




dIAMNUAKU 



GULLWING 


—► 


- 


L 



! 1 

1 






r 

L 1 

1 

czz 
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SILICON DELAY LINE 

DS1000S 

16-PIN SOIC 



7 EQUAL SPACES 
O .050 + .004 TNA 









DS1005 14-Pin DIP 
DS1005M 8-Pin DIP 
DS1005S 16-Pin SOIC 


9 ^ Dallas Semiconductor 
■5 TAP SILICON DELAY LINE 


FEATURES 

• All silicon time delay 

• 5 TAPS equally spaced. Delay 
tolerance+2 ns ort2% whichever is 
greater 

• Stable and precise over temperature 
and voltage range 

• Leading and trailing edge accuracy 

• Standard 14-pin DIP, 8-pin DIP, 
or 16-pin SOIC 

• Auto-insertable 

• Low power CMOS 

• TTL compatible 

• Custom delays available 


PIN CONNECTIONS 


in[[ 

-- 

1 14 

^Vcc 

NC[^ 

2 

13 

^NC 

NC[^ 

3 

12 

]]tap 1 

TAP 2\2 

4 

11 

Jnc 

NC[[ 

5 

10 

DtAP 3 

TAP 4[^ 

6 

9 

Unc 

gnd[^ 

7 

8 

UtaP 5 


1 

8 

2 

7 

3 

6 

4 

5 



1 6 □ Vcc 
15DNC 
U II NC 
13 □ tap 1 
12 □ NC 
11 □TAP3 

ioDnc 

9 □ TAP 5 


PIN NAMES 

TAP 1-TAP5 

Vcc 

GND 

NC 

IN 


- TAP Output Number 

- +5 Volts 
-Ground 

- No Connection 

- Input 



DESCRIPTION 

The DS1005 Delay Line Product Family pro¬ 
vides five equally spaced TAPS with delays 
ranging from 10 ns to 500 ns, with an accuracy 
of + 2 ns or 2%. These devices are offered 
in a standard 14 pin DIP, compatible with ex¬ 
isting delay line products. A space saving 8 
pin -DIP is also available. The 14 pin DIP, the 
8 pin -DIP, and SOIC packaging are available 
in a surface mountable “gullwing” construc¬ 
tion. Since the DS1005 is an all silicon 


solution, better economy and reliability are 
achieved when compared to older methods 
using hybrid technology. The DS1005 Delay 
Line reproduces the input logic level at each 
TAP after the fixed delay specified by the 
“dash number” in Table 1. The device is 
designed to produce both the leading and 
trailing edge delays with equal precision. 
Each TAP is capable of driving up to ten 74LS 
loads. 
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LOGIC DIAGRAM Figure 1 

TAPI tap 2 TAP 3 TAP 4 TAP 6 



PART NUMBER DELAY TABLE (tp„L. tpj Table 1 


PART NO. 

TAPI 

TAP2 

TAP3 

TAP4 

TAPS 

DS1005-75* 

15ns 

30 ns 

45ns 

60ns 

75ns 

DS1005-100 

20ns 

40ns 

60ns 

80ns 

100ns 

DS1005-125 

25ns 

50ns 

75ns 

100ns 

125ns 

DS1005-150 

30ns 

60ns 

90ns 

120ns 

150ns 

DS1005-175 

35ns 

70ns 

105ns 

140ns 

175ns 

DS1005-200 

40ns 

80ns 

120ns 

160ns 

200ns 

DS1005-250* 

50ns 

100ns 

150ns 

200ns 

250ns 

DS1005-500* 

100ns 

200ns 

300ns 

400ns 

500ns 


‘Consult Dallas Semiconductor for availability 


ABSOLUTE MAXIMUM RATINGS* 

Voltage on a pin to ground: -1 .OVto + 7.0V 
Operating temperature: 0°C to 70“C 
Storage temperature: -55®C to +125“C 
Soldering temperature: 260°C for 10 seconds 
Short circuit output current: 50mA for 1 second 


This is a stress rating only and functional plied. Exposure to absolute maximum rating 

operation of the device at these or any other conditions for extended periods of time may 

conditions above those indicated in the op- affect reliability, 
eration sections of this specification is not im- 
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TIMING DIAGRAM- SILICON DELAY LINE Figure 2 




TERMINOLOGY 

Period The time elapsed between the leading 
edge of the first pulse and the leading edge of 
the following pulse. 

t^i (Pulse Width) The elapsed time on the 
pulse between the 1.5V point on the leading 
edge and the 1.5V point on the trailing edge or 
the 1.5V point on the trailing edge and the 1.5V 
point On the leading edge. 
tp, 3 E (Input Rise Time) The elapsed time be¬ 
tween the 20% and the 80% point on the 
leading edge of the input pulse. 

Wl (Input Fall Time) The elapsed time be¬ 
tween the 80% and the 20% point on the 
trailing edge of the input pulse. 
tpLH (Time Delay, Rising) The elapsed time 
between the 1.5V point on the leading edge of 
the input pulse and the 1.5V point on the 
leading edge of any TAP output pulse. 


tpHL (Time Delay, Falling) The elapsed time 
between the 1.5V point on the trailing edge of 
the input pulse and the 1.5V point on the 
trailing edge of any TAP output pulse. 

NOTES 

1 .All voltages are referenced to ground. 

2. Measured with outputs open, minimum 
period. 

3. Vcc=5V @25®C Delays accurate on both 
rising and falling edges within +/- 2 ns. 

4.See Test Conditions (following page). 
5.The combination of temperature vari 
ations between 0“C and 70°C and voltage 
variations between 4.75 volts and 5.25 
volts produce a worst case delay shift of 
+/- 5%. 
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DALLAS SEMICONDUCTOR TEST CIRCUIT Figure 3 



DEVICE UNDER TEST 


TEST SETUP DESCRIPTION 

Figure 3 illustrates the hardware configuration 
used for measuring the timing parameters on 
the DS1005. The input waveform is produced 
by a precision pulse generator under software 
control. Time delays are measured by a time 
interval counter (20 ps resolution) connected 
between the input and each TAP. Each TAP 
is selected and connected to the counter by a 
VHF switch control unit. All measurements 
are fully automated, with each instrument 
controlled by a central computer over an IEEE 
488 bus. 


TEST CONDITIONS-INPUT: 

Ambient Temperature; 25®C+/-3®C 
Supply Voltage (Vcc): 5.0V+/-0.1 V 
Input Pulse: High = 3.0V+/-0.1V 
Low = 0.0V+/-0.1V 
Source Impedance: 50 ohm Max. 

Rise and Fall Time: 3.0 ns Max. 

(measured between 0.6V and 2.4V) 

Pulse Width = 500 ns 
Periods ius 

NOTE: 

Above conditions are for test only and do not 
restrict the operation of the device under other 
data sheet conditions. 

OUTPUT: 

Each output is loaded with a 74F04. Delay is 
measured at the 1.5V level on the rising and 
falling edge. 
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D.C. ELECTRICAL CHARACTERISTICS 


PARAMETER SYMBOL TEST 

COND. 


Supply Voltage 


High Level 
Input Voltage 


Low Level 
Input Voltage 


Input Leakage 
Current 


Active Current I, 


High Level 
Output Current 


Low Level 
Output Current 


A.C. ELECTRICAL CHARACTERISTICS 


PARAMETER SYMBOL MIN. 


(0«C to 70»C, Vcc = 5.0V +/- 5%) 


MIN. TYP. 



(T.= 25<>C, VCC=5V+/- 5%) 


TYP. MAX. UNITS NOTES 


Input Pulse Width t^y. 


40%ofTAP5 


Input to TAP delay tf^ note 3 
(leading edge) 


Input to TAP Delay tp^^ 
(trailing edge) 



Period 4 (tWI) 


CAPACITANCE 


PARAMETER 


Input Capacitance C^ 


Output Capacitance 


(T.=25«C) 


TYP. 

MAX. 

UNITS 

5 

10 

PF 

5 

10 

PF 


















































































Silicon Delay Line 
DS1005 
14-Pin DIP 






























Silicon Delay Line 
DS1005M 
8-Pin DIP 





























Silicon Delay Line 
DS1005S 
16-Pin SOIC 



































Dallas Semiconductor 
7 -In-1 Silicon Delay Line 


PRELIMINARY 
DS100716-Pin DIP 
DS1007S 16-Pin SOiC 



DESCRIPTION 

The DS1007 Delay Line provides seven inde¬ 
pendent delay times which are set by Dallas 
Semiconductor to the customer’s specifica¬ 
tion. The delay times can be set from 3 ns to 
20 ns with an accuracy of +/- 2 ns at room 
temperature. The device is offered in both a 
16 pin DIP and a 16 pin SOIC. Since the 


DS1007 is an all silicon solution, better econ¬ 
omy and reiiabiiity are achieved when com¬ 
pared to oider methods using hybrid technoi- 
ogy. The DS1007 reproduces the input iogic 
ievei at the output after the fixed delay as 
specified by the customer specification. 






LOGIC DIAGRAM Figure 1 



INPUT PULSE WIDTH > 100X OF DELAY 


PART NUMBER DELAY TABLE Ophl» W ^ 


INPUT NO. 

OUTPUT DELAY 

INPUT 1 

3ns-8ns 

INPUT 2 

3ns-8ns 

INPUTS 

3ns-8ns 

INPUT 4 

3ns-8ns 

INPUT 5 

9ns-20ns 

INPUTS 

9ns-20ns 

INPUT? 

9ns-20ns 


ABSOLUTE MAXIMUM RATINGS* 

Voltage on any pin to 

ground:-1 .OVto + 7.0V 

Operating ternperafure: 0°C° to 70°C 

Storage temperature: -SS^C to + 125‘’C 

Soldering 

temperature: 260°Cfor 10 seconds 
Short circuit output current: 50mA for 1 
second 


This is a stress rating only, and functional 
operation of the device at these or any other 
conditions above those indicated in the opera¬ 
tion sections of this specification is not im- 
piied. Exposure to absolute maximum rating 
conditions for extended periods of time may 
affect reiiabiiity. 
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TIMING DIAGRAM SILICON DELAY LINE Figure 2 



TERMINOLOGY 

Period The time elapsed between the leading 
edge of the first pulse and the leading edge of 
the following pulse. 

t^, (Pulse Width) The elapsed time on the 
pulse between the 1.5V point on the leading 
edge and the 1.5V point on the trailing edge or 
the 1.5V point on the trailing edge and the 1.5V 
point on the leading edge. 
tfiisE (Input Rise Time) The elapsed time be¬ 
tween the 20% and the 80% point on the 
leading edge of the input pulse. 
tpALL (Input Fall Time) The elapsed time be¬ 
tween the 80% and the 20% point on the 
trailing edge of the input pulse. 


Vlh (Time Delay, Rising) The elapsed time 
between the 1.5V point on the leading edge of 
the input pulse and the 1.5V point on the 
leading edge of any TAP output pulse. 

NOTES: 

1. ) All voltages are referenced to ground. 

2. ) Measured with outputs open, minimum 
period. 

3. ) Vcc=5V (g)25°C Delays accurate on rising 
edges within +/- 2 ns. 

4. ) See Test Conditions (following page). 
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DALLAS SEMICONDUCTOR TEST CIRCUIT Figure 3 



DEVICE UNDER TEST 


TEST SETUP DESCRIPTION 

Figure 3 illustrates the hardware configuration 
used for measuring the timing parameters on 
the DS1007. The input waveform is produced 
by a precision pulse generator under software 
control. Time delays are measured by a time 
interval counter (20 ps resolution) connected 
between the input and each TAP. Each TAP 
is selected and connected to the counter by a 
VHF switch control unit. All measurements 
are fully automated, with each instrument con¬ 
trolled by a central computer over an IEEE 488 
bus. 


TEST CONDITIONS 
INPUT: 

Ambient Temperature: 25°C+/-3“C 
Supply Voltage (Vcc): 5.0V+/-0.1V 
Input Pulse: High = 3.0V+/-0.1V 
Low = 0.0V+/-0.1V 
Source Impedance: 50 ohm Max. 

Rise and Fall Time: 3.0 ns Max. 

(measured between 0.6V and 2.4V) 

Pulse Width = 100ns 

OUTPUT: 

Above conditions are for test only and do not 
restrict the operation of the device under other 
data sheet conditions. 

NOTE: 

Each output is loaded with a 74F04. Delay is 
measured at the 1.5V levet on the rising edge. 


Period = 200ns 

Zo=50tl 
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D.C. ELECTRICAL CHARACTERISTICS 


(0“C to JQOC. Vcc = 5.0V+/- 5%) 



PARAMETER SYMBOL TEST MIN 

COND. 


Supply Voltage Vcc 


High Level 
Input Voltage 


Low Level 
Input Voltage 


Input Leakage 
Current 


Active Current 


High Level 
Output Current 


Low Level 
Output Current 

























































































SILICON DELAY LINE 
DStOOT 











SILICON DELAY LINE 

DS1007S 

16 Pin SOIC 


-1h i ° h- 



7 EQUAL SPACES 
O .050 + .004 TNA 


DIM. 

INCHES 

MIN. 

MAX. 

A 

.403 

.411 

B 

.290 

.296 

C 

.089 

.095 

D 

.325 

.330 

E 

.008 

.012 

F 

.097 

.105 

G 

.046 

.054 

H 

.402 

.410 

J 

.006 

.011 

K 

.013 

.019 
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3 ^ Dallas Semiconductor DS1010 14 Pin Dip 

p -10 TAP Silicon Deiay Line DS1010S 16 Pin SOiC 


FEATURES 

• All silicon timo delay 10 TAPS 
equally spaced 

• Delays are stable and precise 

• Leading and trailing edge accuracy 

• Standard 14 pin DIP or 16 pin SOiC 

• Delay tolerance +/- 5% 



• Economical 


• Auto-insertable 

• Low power CMOS 

• TTL compatible 

• Custom delays available 


PIN NAMES 

TAPI -TAPI 0 - TAP Output Number 

Vcc - 5 Volts 

GND -Ground 

NC - No Connection 

IN - Input 


DESCRIPTION 

The DS1010 Series Delay Line has ten equally 
spaced TAPS providing deiays from 10 ns to 
500 ns. The devices are offered in a standard 
14 pin DIP which is pin compatible with hybrid 
deiay lines. Aiternatively, a 16 pin SOIC is 
available for surface mount technology which 
reduces P.C. board area. Since the DS1010 
Series Delay Line is an all silicon solution, 
better economy is achieved when compared 
to older methods of using hybrid techniques. 


The DS1010 Series Delay Lines provide a 
nominal accuracy of +/- 5% or +/- 2 ns, which 
ever is greater. The DS1010 Delay Line 
reproduces the input logic level at the output 
after a fixed delay as specified by the dash 
number extension of the part number. The 
DS1010 is designed to produce both leading 
and trailing edge with equal precision. Each 
TAP is capable of driving up to ten 74LS type 
loads. 






LOGIC DIAGRAM Figurel 


TAP1 TAP 2 TAP 9 TAP 10 




TABLE 1: PART NUMBER DELAY TABLE tpL„) 


CATALOG 

TOTAL 

DELAY/TAP 

P/N 

DELAY 

(NS) 

DS1010-100 

100 

10 

DS1010-150 

150 

15 

DS1010-200 

200 

20 

DS1010-250 

250 

25 

DS1010-300 

300 

30 

DS1010-350 

350 

35 

DS1010-400 

400 

40 

DS1010-500 

500 

50 


ABSOLUTE MAXIMUM RATINGS* 

Voltage on any pin 
to ground; -1 .OVto + 7.0V 
Operating temperature: O^Co to 7(y>Co 
Storage temperature: -55®C to +125°C 
Soldering 

temperature: 260®C for 10 seconds 
Short circuit output 
current; 50mA for 1 second 


‘This is a stress rating only, and functional 
operation of the device at these or any other 
conditions above those indicated In the opera¬ 
tion sections of this specification is not im¬ 
plied. Exposure to absolute maximum rating 
conditions for extended periods of time may 
affect reliability. 
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TIMING DIAGRAM-SILICON DELAY LINE Figure 2 



TERMINOLOGY 

Period The time elapsed between the leading 
edge of the first pulse and the leading edge of 
the following pulse. 

ty^i (Pulse Width) The elapsed time on the 
pulse between the 1.5V point on the leading 
edge and the 1.5V point on the trailing edge or 
the 1.5V point on the trailing edge and the 1 .SV 
point on the leading edge. 
tpiisE (Input Rise Time) The elapsed time be¬ 
tween the 20% and the 80% point on the 
leading edge of the input pulse. 

Wl (Input Fall Time) The elapsed time be¬ 
tween the 80% and the 20% point on the 
trailing edge of the input pulse. 
tpLH (Time Delay, Rising) The elapsed time 
between the 1.5V point on the leading edge of 
the input pulse and the 1.5V point on the 
leading edge of any TAP output pulse. 

Vhl (Time Delay, Falling) The elapsed time 


between the 1.5V point on the trailing edge of 
the input pulse and the 1.5V point on the 
trailing edge of any TAP output pulse. 


NOTES 

1. ) All voltages are referenced to ground. 

2. ) Measured with outputs open, minimum 

period. 

3. ) Vcc=5V @25®C Delays accurate on both 

rising and falling edges within +/- 2 ns,or 
5%. 

4. ) See Test Conditions (following page). 
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TEST SETUP DESCRIPTION 

Figure 3 illustrates the hardware configuration 
used for measuring the timing parameters on 
the DS1010. The input waveform is produced 
by a precision pulse generator under software 
control. Time delays are measured by a time 
interval counter (20 ps resolution) connected 
between the input and each TAP. Each TAP 
is selected and connected to the counter by a 
VHF switch control unit. All measurements 
are fully automated, with each instrument 
controlled by a central computer over an IEEE 
488 bus. 


TEST CONDITIONS 
Input: 

Ambient Temperature: 25“C+/-3® 

Supply Voltage (Vcc): 5.0V+/-0.1 V 
Input Pulse: High=3.0V+/-0.1V 
Low = 0.0V+/-0.1V 
Source Impedance: 50 ohm Max. 

Rise and Fall Time: 3.0 ns Max. 
(measured between 0.6V and 2.4V) Width = 
500 nsPeriod= 1 us 

NOTE: 

Above conditions are for test only and do not 
restrict the operation of the device under 
otherdata sheet conditions. 

Output: 

Each output is loaded with a 74F04. delay is 
measured at the 1.5V level on the rising and 
falling edge. 

zo= soft 


TAP 


MEASURING 

DEVICE 






D.C. ELECTRICAL CHARACTERISTICS 


PARAMETER SYMBOL TEST 

COND. 


Supply Voltage Vcc 


High Level V|„ 

Input Voltage 


Low Level 
Input Voltage 


Input Leakage 
Current 


Active Current 


High Level 
Output Current 


Low Level 
Output Current 


A.C ELECTRICAL CHARACTERISTICS 


PARAMETER 


Input Pulse Width t^^^ 


Input to TAP Delay 
(leading edge) 


Input to TAP Delay 
(trailing edge) 


CAPACITANCE 


(0®C to 70®C,Vcc+ 5.0V + 5%) 


MIN. TYP. MAX. UNITS NOTES 



(TA= 25»C, Vcc= 5V + 5%) 


SYMBOL 

MIN. 

tw, 

30% of 
TAP 10 


notes 

^PHL 

note 3 

Period 

3(tw,) 







(tA= 25<>C) 


PARAMETER 

SYMBOL 

Input Capacitance 

CIN 

Output Capacitance 

COUT 



TYP. 

MAX. 

UNITS 

5 

10 

PF 

5 

10 

PF 


































































































Silicon Delay Line 
DS1010 
14 Pin Dip 


DIM. 


INCHES 


MIN. 

0.740 


MAX. 

0.780 


B 

0.240 

0.260 

C 

0.120 

0.140 

D 

0.290 

0.310 

E 

0.020 

0,040 

F 

0.110 

0.130 

G 

0.090 

0.110 

H 

.320 

.370 

J 

0.008 

0.012 

K 

0.015 

0.021 

L 

0.040 

0.060 

M 

0.370 

0.420 

N 

0.160 

0.180 



STANDARD 












































Silicon Delay Line 

DS1010S 

16PinSOIC 



60 

































Dallas Semiconductor 
^ Sin 1 Silicon Delay Line 


DS1013 14-Pin DIP 
DS1013M 8 -Pin DIP 
DS1013S 16-Pin SOIC 


FEATURES 

• All silicon time delay 

• 3 independent logic buffered delays 

■ Delay tolerance +/- 2 ns 

■ Stable and precise over temperature 
and voltage range 

• Leading and trailing edge accuracy 

• Standard 14-pin DIP, 8-pinDIP or 
16-pin SOIC 

• Auto-insertable 

• Low power CMOS 

• TTL compatible 

• Custom delays available 


DESCRIPTION 

The DS1013 Series of Delay Lines has three 
independent logic buffered delays in a single 
package. The devices are offered in a stan¬ 
dard 14-pin DIP which is pin compatible with 
hybrid delay lines. Aiternatively 8-pin DIPS 
and surface mount packages are available 
which save P.C. board area. Since the 
DS1013 Series is an all silicon soiution, better 
economy is achieved when compared to older 
methods using hybrid techniques. The 


PIN CONNECTIONS 


INl[I 

1 

14 

Jcc 

NC[] 

2 

13 

^NC 

\H2\2 

3 

12 

]]]OUT1 

NC[[ 

4 

11 

]]NC 

\H5\2 

5 

10 

^OUT2 

NC[] 

6 

9 

^NC 

gndQ 

7 

8 

]]0UT3 



INlC 

NGC 

NCC 

IN2C 

NCC 

IN3C 

NCC 

GNDC 


13 Vcc 

□ NC 

□ NC 

□ OUT1 

□ NC 

□ 0UT2 

□ NC 

□ OUT3 


PIN NAMES 

IN1,IN2, IN3 -Inputs 

Outi, Out2, Out3 - Outputs 

GND -Ground 

Vpc - +5 Volts 


DS1013 Series Delay Lines provide a nominal 
accuracy of +/- 2 ns for delay times ranging 
from 10 ns to 100 ns. The DS1013 Delay line 
reproduces the input logic level at the output 
after a fixed delay as specified by the dash 
number extension of the part number. The 
DS1013 is designed to reproduce both leading 
and trailing edges with equal precision. Each 
output is capable of driving up to ten 74LS type 
loads. 






0UT3 


LOGIC piAGRAM Figure 1 


INI 


oirn 


IN2 


OUT2 


Y 


->-r^ 


IN3 

— 1 >— 



PART NUMBER DELAY TABLE Table 1 (Tp„L, Tp^^,) 


PART NO. 

DELAY PER OUTPUT (ns) 

DS1013-10 

10/10/10 


15/15/15 

DS1013-20 

20/20/20 

DS1013-25 

25/25/25 

DS10t3-30 

30/30/30 

DS1013-40 

40/40/40 

DS1013-50 

50/50/50 

DS1013-60 

60/60/60 

DS1013-70 

70/70/70 

DS1013-75 

75/75/75 

DS1013-80 

80/80/80 

DS1013-90 

90/90/90 

DS1013-100 

100/100/100 


ABSOLUTE MAXIMUM RATINGS* 

Voltage on any pin 
to ground: -1 .OVto + 7.0V 
Operating temperature: 0®C to 70®C 
Storage temperature: -55°C to +125®C 
Soidering 

temperature: 260“C for 10 seconds 
Short circuit output 
current: 5QmA for1 second 


This is a stress rating only, and functional 
operation of the device at these or any other 
conditions above those indicated in the opera¬ 
tion sections of this specification is not im¬ 
plied. Exposure to absolute maximum rating 
conditions for extended periods of time may 
affect reliability. 
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TIMING DIAGRAM-SILICON DELAY LINE Figure 2 




TERMINOLOGY 

Period The time elapsed between the leading 
edge of the first pulse and the leading edge of 
the following pulse. 

t^^i (Pulse Width) The elapsed time on the 
pulse between the 1.5V point on the leading 
edge and the 1.5V point on the trailing edge or 
the 1.5V point on the trailing edge and the 1.5V 
point on the leading edge. 

'rise (Input Rise Time) The elapsed time be¬ 
tween the 20% and the 80% point on the 
leading edge of the input pulse. 
tpALL (Input Fall Time) The elapsed time be¬ 
tween the 80% and the 20% point on the 
trailing edge of the input pulse. 
tpLH (time Delay, Rising) The elapsed time 
between the 1.5V point on the leading edge of 
the input pulse and the 1.5V point on the 
leading edge of any TAP output pulse. 
tpHL (Time Delay, Falling) The elapsed time 


between the 1.5V point on the trailing edge of 
the input pulse and the 1.5V point on the 
trailing edge of any TAP output pulse. 


NOTES 

1. ) All voltages are referenced to ground. 

2. ) Measured with outputs open, minimum 

period 

3. ) Vcc=5V @25®C Delays accurate on 

both rising and falling edges within 
+/- 2 ns. 

4. ) See Test Conditions (following page). 

5. ) The combination of temperature variations 

between 0° C and 70® C and voltage 
variations between 4.75 volts and 5.25 
volts produce a worst case delay shift of 
+/- 5®/o. 
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DALLAS SEMICONDUCTOR TEST CIRCUIT Figure 3 



TEST SETUP DESCRIPTION 

Figure 3 illustrates the hardware configuration 
used for measuring the timing parameters on 
the DSI013. The input waveform is produced 
by a precision pulse generator under software 
control. Time delays are measured by a time 
interval counter (20 ps resolution) connected 
between the input and each TAP. Each TAP 
is selected and connected to the counter by a 
VHF switch control unit. All measurements 
are fully automated, with each instrument con¬ 
trolled by a central computer over an IEEE 488 
bus. 


Test Conditions 
Input: 

Ambient Temperature: 25®C+/-3®C 
Supply Voltage (Vcc): 5.0V+/-0.1V 
Input Pulse: High = 3.0V+/-0.1V 
Low = 0.0V+/-0.1 V 
Source Impedance: 50J1 Max. 

Rise and Fall Time: 3.0 ns Max. 

(measured between 0.6V and 2.4V) 

Pulse Width = 500 ns 
Period= 1 us 

Note: 

Above conditions are for test only and do not 
restrict the operation of the device under other 
data sheet conditions. 

Output: 

Each output is loaded with a 74F04. Delay is 
measured at the 1.5V level on the rising and 
falling edge. 



Zo= SOfl 

^ ^ MEASURING 

J _DEVICE 
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D.C. ELECTRICAL CHARACTERISTICS 


PARAMETER SYMBOL TEST 

COND. 


High Level V,^ 
Input Voltage 


Low Level 
Input Voltage 


Input Leakage 
Current 


Active Current I 


High Level Iq„ 
Output Current 


Low Level 
Output Current 


A.C ELECTRICAL CHARACTERISTICS 


(QOC to 70»C,Vcc= 5.0V+/- 5%) 


MIN. TYP. MAX. UNITS 




PARAMETER 


Input Pulse Width 


Input to TAP Delay 
(leading edge) 


Input to TAP Delay 
(trailing edge) 


CAPACITANCE 


SYMBOL MIN. TYP 




(T^= 25®C, Vcc=5.0V+/-5%) 


MAX. UNITS NOTES 





(t^=25»C) 


NOTES 










































































Silicon Delay Line 
DS1Q13 























Silicon Delay Line 
DS1013M 
8-Pin DIP 

DIM. _ 

MIN 


A 
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Multiport Memory 





11^ Dallas Semiconductor 
512x9FIFO 


DS2009 28‘Pin DIP 
DS2009R 32-Pin PLCC 


FEATURES 

• First-in, first-out memory based 
architecture 

• Fiexibie 512 x 9 organization 

• Low power HCMOS technology 

• Asychronous and simultaneous 
read/write 

• Bidirectional applications 

• Fully expandable by word width or 
depth 

• Empty and fuli warning fiags 

• Half-fuli fiag capabiiity in singie- 
device mode 

• Retransmit capability 

• High performance 

• Avaiiabie in 35ns, 50ns, 65ns, and 
80ns access times 

• Industriai temperature range -AO^C 
to +85°C avaiiabie designated N 


PIN CONNECTIONS 


w 1 c: 

- 

Z]2» Vcc 

DB ad 


Z1 27 04 

03 aC 


□ 20 05 

D2 4[:: 


Zl 25 DO 

01 «C 


□ *4 07 

DO 


□1 23 n/HT 

50 


I] 2 a R5 

FF BC 


d 21 EF 

00 •[! 


□ 20 XO/HF 

01 'Od 


□ IB 07 

02 n d 


Zl IB 00 

03 lad 


13 17 08 

00 13 d 


Zl 1« 04 

GND 14 C 


Zl 1» R 


28-PIN DIP 


03 D8 W NC Vcc D4 05 



mN NAMES 

W -WRITE 

R_ -READ 

RS_ -RESET 

FL/RT -First Load/Retransmit 
-Data In 
-Data Out 

Xj_-Expansion In 

^/HF -Expansion Out/Half Full 
^ -Full Flag 

EF -Empty Flag 

Vcc -5 Volts 

GND -Ground 

NC -No Connect 


DESCRIPTION 

The DS2009 implements a First-In, First-Out 
algorithm, featuring asynchronous read/write 
operations, full, empty and half-full flags, and 
unlimited expansion capability in both word size 
and depth. The DS2009 is functionally and elec¬ 
trically equivalent to the DS2011 2K x 9 FIFO 


with the following exceptions; active current 
(Ipg,) is 80 mA max except for 35ns and indus¬ 
trial grade devices which is 100 mA max and 
power-down current ( 1 ^. 53 ) is 500 uA max. Refer 
to the DS2011 data sheet for detailed device de¬ 
scription. 
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Dallas SeiTiiconductor 
1024x9 FIFO 


DS2010 29-Pin DIP 
DS2010R 32-Pin PLCC 



FEATURES 

• First-in, first-out memory based 
architecture 

• Fiexible 1024 x 9 organization 

• Low power HCMOS technoiogy 

• Asychronous and simultaneous 
read/write 

• Bidirectional applications 

• Fully expandable by word width or 
depth 

• Empty and full warning flags 

• Half-full flag capability in single¬ 
device mode 

• Retransmit capability 

• Available in 35ns, 50ns, 65ns, and 
80ns access times 

• Industrial temperature range -40‘’C 
to •«-85°C available designated N 



PIN NAMES 
W 

EL 

RS__ 

FL/RT 


XI _ 

^/HF 

FF 

EF 

V.. 


- WRITE 

- READ 

- RESET 

- First Load/Retransmit 

- Data In 

- Data Out 

- Expansion In 

- Expansion Out/Half Full 

- Full Flag 

- Empty Flag 

- 5 Volts 

- Ground 

- No Connect 


DESCRIPTION 

The DS2010 implements a First-In, First-Out al¬ 
gorithm, featuring asynchronous read/write op¬ 
erations, full, empty and half-full flags, and un¬ 
limited expansion capability in both word size 


and depth. The DS2010 is functionally and elec¬ 
trically equivalent to the DS2011 2K x 9 FIFO 
with the following exception: power-down cur¬ 
rent (Ices) is 1 mA max. Refer to the DS2011 
data sheet for detailed device description. 
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Dallas Semiconductor 
2048x9 FIFO 


DS2011 28-PinDIP 
DS2011R 32-Pin PLCC 


FEATURES 

• First-in, first-out memory based 
architecture 

• Flexible 2048x9 organization 

• Low power HCMOS technology 

• Asynchronous and simultaneous 
read/write 

• Bidirectional applications 

• Fully expandable by word width or 
depth 

• Empty and full warning flags ^ 

• Half-full flag capability in single-device 
mode 

• Retransmit capability 

• High performance 

• Available in 35ns, 50ns, 65ns and 80ns 
access times 

• Industrial temperature range -40°C to 
+ 85®C available designated IND 


PIN CONNECTIONS 



D3D8 W NCVCC D4D5 


23 ^/RT 
22 RS 



/ / / I V \ \ 
Q3 QB GND NC R Q4 Q5 


PIN NAMES 

• Retransmit capability yy _ WRITE 

• High performance R - READ 

• Available in 35ns, 50ns, 65ns and 80ns 

access times FL/RT - First Load/Retransmit 

• Industrial temperature range -40°C to ^0-8 ■ Data In 

+ 85®C available designated IND ^0-8 ■ Data Out 

XI - Expansion In 

- Expansion Out/Half Full 
^ - Full Flag 

EF - Empty Flag 

Vcc ■ 5 Volts 

GND - Ground 

NC - No Connect 

DESCRIPTION 

The DS2011 implements a FIrst-ln, First-Out algorithm, featuring asynchronous read/write 
operations, full, empty and half-full flags, and unlimited expansion capability in both word 
size and depth. The main application of the DS2011 is as a rate buffer, sourcing and absorb¬ 
ing data at different rates (e.g.. Interfacing fast processors and slow peripherals). The full 
and empty flags are provided to prevent data overflow and underflow. A half-full flag is 
available in the single-device and width-expansion configurations. The data is loaded and 
emptied on a FIrst-ln, First-Out (FIFO) basis, and the latency for the retrieval of data Is ap¬ 
proximately one load cycle (write). Since the WRITES and READs are Internally sequential, 
thereby requiring no address information, the pinout definition will serve this and future 
higher-density devices. The ninth bit is provided to support control or parity functions. 


73 






OPERATION 

Unlike conventional shift register based FIFOs, the DS2011 employs a memory-based ar¬ 
chitecture wherein a byte written into the device does not “ripple-through.” Instead, a byte 
written into the DS2011 is stored at a specific location, where it remains until over-written. 
The byte can be read and re-read as often as desired. 

Twin address pointers (ring counters) automaticaliy generate the addresses required for 
each write and read operation. The empty/full flag circuit prevents illogical operations, such 
as reading un-written bytes (reading while empty) or over-writing un-read bytes (writing while 
full). Once a byte stored at a given address has been read, it can be over-written. 

Address pointers automatically loop back to address zero after reaching address 2047. Ther 
empty/full status of the FIFO is therefore a function of the distance between the pointers, 
not of their absolute location. As long as the pointers do not catch one another, the FIFO can 
be written and read continuously without ever becoming full or empty. 

Resetting the FIFO simply resets the address pointers to address zero. Pulsing retransmit 
resets the read address pointer without affecting the write address pointer. 

With conventional FIFOs, implementation of a larger FIFO is accomplished by cascading 
the individual FIFOs. The penalty of cascading is often unacceptable ripple-through delays. 
The DS2011 allows implementation of very large FIFOs with no timing penalties. The mem¬ 
ory-based architecture of the DS2011 allows connecting the read, write, data in, and data out 
lines of the DS2011 In parallel. The write and read control circuits of the individual FIFOs are 
then automatically enabled and disabled through the expansion-ln and expansion-out pins, 
as appropriate (see the Expansion Timing section for a more complete discussion). 

BLOCK DIAGRAM Figure 1 


9 9 
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SINGLE DEVICE CONFIGURATION 

A single DS2011 may be used when application requirements are for 2048 words or less. The 
DS2011 is plac^ln Single Device Configuration mode when the chip Is Reset with the Ex¬ 
pansion In pin (XI) grounded (see Figure 2). 


WIDTH EXPANSION 

Word width may be Increased simply by connecting the corresponding Input control signals 
of multiple devices. Status Flags (EF and FF) can be detected from any one device. Figure 3 
demonstrates an 18-bit word width by using two DS2011s. Any word width can be attained by 
adding additional DS2011s. 


A SINGLE 2048x9 FIFO CONFIGURATION Figure 2 

(XO/iHF) EXPANSION OUT/HALF-FULL 


DATA IN 






WRITE (W) 

DS2011 

(R) READ 


’ •/ 

/ > 

/ V 

^ FULL FLAG (FF) 

(EF) empty flag ^ 

RESET (^) _ 

(RT) RETRANSMIT 




EXPANSION IN (XI) 


XI) f 


DATA OUT 



A 2048 X 18 FIFO CONFIGURATION (WIDTH EXPANSION) Figure 3 



NOTE: __ 

Flag detection is accomplished by monitoring the FF, EF and HF signals on either (any) 
device used in the width expansion configuration. Do not connect flag output signals 
together. 
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DEPTH EXPANSION (DAISY CHAIN) 

The DS2011 can easily be adapted to applications when the requirements are for greater 
than 2048 words. Figure 4 demonstrates Depth Expansion using three DS2011s. Any depth 
can be attained by adding additional DS2011s. 

External loglcjs needed to generate a composite Full Flag and Empty Flag. This requires the 
ORIng of__all EFs and the ORing of all FFs (i.e., all must be set to generate the correct com¬ 
posite FF or EF). 

The DS2011 operates in the Depth Expansion configuration after the chip Is Reset under the 
below listed conditions. 

1. The first device must be designated by grounding the First Load pin (FL). The Retransmit 
function is not allowed In theJDepth Expansion Mode. 

2. All other devices mu_st_have FL In the high state. _ 

3. The Expansion Out (XO) pin of each device must be tied to the Expansion In (XI) pin of the 
next device. The half-full capability is not allowed in depth expansion. 

A 6144 k9 FIFO CONFIGURATION (DEPTH EXPANSION) Figure 4 
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COMPOUND EXPANSION 

The two expansion techniques described above can be applied together in a straightforward 
manner to achieve large FIFO arrays (see Figure 5). 

BIDIRECTIONAL APPLICATIONS 

Applications, which require data buffering between two systems (each system capable of 
READ and WRITE operations), can be achieved by pairing DS2011s, as shown in Figure 6. 
Care must be taken to assure that_Uie appropriate flag is monitored by each systejm (I.e., FF 
is monitored on the device where W is used; EF is monitored on the device where R is used). 
Both Depth Expansion and Width Expansion may be used in this mode. 


COMPOUND FIFO EXPANSION Figure 5 



NOTES: 

1. For depth expansion block see DEPTH EXPANSION section and Figure 4. 

2. For flag operation see WIDTH EXPANSION section and Figure 3. 


BIDIRECTIONAL FIFO APPLICATION Figure 6 



SYSTEM B 


77 









HALF-FULL CAPABILITY _ 

In the single-devic^and width-expansion modes, the XO/HF output acts as an indication of a 
half-full memory. (XI must be tied low.) After half of the memory is filled, and at the falling 
edge of the next write operation, the Half-Full Flag (HF) will be set to low and will remain low 
until the difference between the write pointer and read pointer Is less than or equal to one 
half of the total memory of the device. The Half-Full Flag (HF) is then reset (forced high) by 
the rising edge of the read operation. 

WRITE MODE 

The DS2011_initlates a Write Cycle (see Figj^e 7) on the falling edge of the Write Enable con¬ 
trol input (W), provided that the Full Flag (FF) is not asserted, ^ata set-up and hold-time re¬ 
quirements must be satisfied with respect to the rising edge of W. The data is stored sequen¬ 
tially and independent of any ongoing Read operations. FF is asserted during the last valid 
write as the DS2011 becomes full. Write operations begun with FF low are inhibited. FF will 
go high tppF sifter completion of a valid READ operation. Writes beginning after FF goes low 
and more than^twpi before FF goes high are invalid (ignored). Writes beginning less than 
twPI before FF goes high and less than tppw later may or may not occur (be valid), depend¬ 
ing on Internal flag status. 

WRITE AND FULL FLAG TIMING Figure 7 


LAST VALID INVALID INDETERMINANT FIRST VALID 

WRITE WRITE WRITE WRITE 
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WRITE A.C. ELECTRICAL CHARACTERISTICS (0 to + 70 X, VcC = 5.0V ±10%) 



DS2011-35 

DS2011-50 

DS2011-65 

DS2011-80 


PARAMETER 

SYM 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

UNITS 

NOTES 

Write Cycle Time 

two 

45 


65 


80 


100 


ns 


Write Pulse Width 



■ 

50 

■ 

65 

■ 

80 


ns 

1 

Write Recovery Time 

tWR 

10 


15 

■ 

15 

■ 

20 


ns 


Data Set Up Time 

tDS 

15 


20 

■ 

25 

■ 

30 


ns 


Data Hold Time 

tDH 

5 


5 

■ 

10 

■ 

10 


ns 


W Low to FF Low 

tWFF 


30 


m 


60 


70 

ns 

2 

FF High to Valid 

Write 

tFFW 


5 


5 


10 


10 

ns 

2 

R High to FF High 

tRFF 


30 


45 


60 


70 

ns 

2 

Write Protect 
Indeterminant 

tWPI 


15 


20 


25 


25 

ns 

2 


READ MODE 

The D^OII initiates a Read Cycle (see Rgure 8) on the falling edge of Read Enable control 
input (R), provided that the Empty Flag (EF) is not asserted. In the Read mode of operation, 
the DS2011 provides a fast access to data from 9 of 18,432 locations in the static storage ar¬ 
ray. The data is accessed on a FIFO basis independent of any ongoing WRITE operations. 
After R goes high, data outputs will return to a high impedance condition until the next Read 
operation. 

In the event that all data has been read from the FIFO, the EF will go low, and further Read 
operations will be inhibited (the data outputs will remain in high impedance). E^ill go high 
twEF afte*' completion of a vaj_id Write operation. Reads beginning t£f r after EF goes high 
are valid. Reads begun after EF goes low and more than tppi before EF goes high are invalid 
(ignored). Reads beginning less than tppi before EF goes high and less than tpFR may 
or may not occur (be valid) depending on Internal flag status. 
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HALF-FULL MODE 

Unlike the Full Flag and Empty Flag, the Half-Full Flag does not prevent device reads and 
writes. The flag is set by the next falling edge of write when the memory is 1024 locations 
full. The flag will remain set until the memory is less than or equal to 1024 locations full. The 
read operation (rising edge), which results In the memory being 1024 locations full, removes 
the flag. 


HALF-FULL FLAG TIMING Figure 9 



HALF-FULL FLAG A,C- CHARACTERISTICS _ (OX to + 70X, Vcc = 5.0V ± 10%) 




DS2011-35 

DS2011-50 

DS2011-65 

DS2011-80 


PARAMETER 

SYM 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

UNITS 

NOTES 

Write Low to 

Half-Full Flag Low 

tWHF 


45 


65 


80 


100 

ns 


Read High to 

Half-Full Flag High 

tRHF 


45 


65 


80 


100 

ns 
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RESET _ 

The DS2011 is reset (see Figure 10) whenever the Reset pin (RS) is in the low state. During a 
Reset, both the internal read and write pointers are set to the first location. Reset Is required 
after a power up, before a Write operation can begin. 

Although_ neither W nor R need be high when RS goes low, both W and R must be high tpss 
before RS goes high, and must remam high tpsR afterwards. Refer to the following discussion 
for the required state of FL/RT and XI during Reset. 


RESET Figure 10 


tpsc 




tRS 


_ — ^ 

RS ^ 

-tpss 







^T^ _ 

EF, FF and HF may change status during Reset, but flags will be valid at tpsc- 
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Reset Cycle Time 


Reset Pulse Width 

tRS 

35 


50 


65 


8a 


ns 

1 

Reset Recovery Time 

tRSR 

10 


15 


15 


20 


ns 


Reset Set Up Time 

tRSS 

30 


40 


50 


60 


ns 



RETRANSMIT 

The DS2011 can be made to retransmit (re-read previously read data) after the Retransmit pin 
(RT) is pulsed low (see Figure 11). 

A Retransmit operation sets the internal read pointer_to the first physical location in the array, 
but will not affect the position of the write pointer. R must be inactive tpjs before RT goes 
high, and must remain high for tpjR afterwards. 

The Retransmit function is particularly useful when blocks of less than 2048 Writes are per¬ 
formed between Resets. The Retransmit feature is not compatible with Depth Expansion. 

RETRANSMIT Figure 11 



NpTE^ _ 

EF, FF and HF may change status during Retransmit, but flags will be valid at tpyc- 
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RETRANSMIT 

A.C. ELECTRICAL CHARACTERISTICS (OX to + 70X, Vcc = 5.0V ±10%) 



D82011-35 

DS2011-50 

DS2011-65 

DS2011-80 


PARAMETER 

SYM 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

UNITS 

NOTES 

Retransmit 

Cycle Time 

tRTC 

45 


65 


80 


100 


ns 


Retransmit 

Pulse Width 

tRT 

35 


50 


65 


80 


ns 

1 

Retransmit 

Recovery Time 

tRTR 

10 


15 


15 


20 


ns 


Retransmit 

Set Up Time 

tRTS 

30 


40 


50 


60 


ns 



EXPANSION TIMING 

Figures 12 and 13 illustrate the timing of the Expansion Out and Expansion In signals. Discus¬ 
sion of Expansion Out/Expansion In timing is provided to clarify how Depth Expansion works. 
Inasmuch as Expansion Out pins are generally connected only to Expansion In pins, the user 
need not be concerned with actual timing in a normal Depth Expanded application unless ex¬ 
treme propagation delays exist between the XO/XI pin pairs. 

Expansion Out pulses are the image of the WRITE and READ signals that cause them; delayed 
in time by txOL sind txOH- Tho Expansion Out signal is propagated when the last physical loca¬ 
tion in the memory array is written and again when it is read (Last Read). This is in contrast to 
when the Full and Empty Flags are activated, which is in response to writing and reading a last 
available location. 

When in Depth Expansion mode, a given D^OII will begin writing and reading as soon as valid 
WRITE and READ sign^s begin, provided FL was grounded at RESET time. A DS2011 in Depth 
Expansion mode with FL high at RESET will not begin writing until after an Expansion In pulse 
occurs. It will not begin reading until a second Expansion In pulse occurs and the Empty Flag 
has gone high. Expansion In pulses must occur txis before the WRITE and READ signals they 
are intended to enable. Minimum Expansion In pulse width, txi, and recovery time, txiR, must 
be observed. 


EXPANSION OUT TIMING Figure 12 


w 



WRITE TO 
LAST PHYSICAL 
LOCATION 


R 


Mxol-H 


XO 




READ FROM 





LAST PHYSICAL 
LOCATION 

r~ 

^txOH-^ 


U-^XOL-^ 


U-^XOH-^ 



r 

_ / 
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EXPANSION IN TIMING Figure 13 



/ 


READ FROM 
FIRST PHYSICAL 
LOCATION 





EXPANSION LOGIC 

A.C. ELECTRICAL CHARACTERISTICS (0 "C to + 70 ‘‘C, Vcc = 5.0V ± 10%) 




DS2011-35 

DS2011-50 

DS2011-65 

DS2011-80 


PARAMETER 

SYM 

MIN 

MAX 

MIN 

MAX 

MIN MAX 

MIN 

MAX 

UNITS 

NOTES 

Expansion Out Low 

tXOL 


30 


45 


55 


70 

ns 


Expansion Out High 

tXOH 


30 


45 


55 


70 

ns 


Expansion In 

Pulse Width 

txi 

35 


50 


65 


80 


ns 

1 

Expansion in 

Recovery Time 

tXIR 

10 


15 


15 


20 


ns 


Expansion in 

Set Up Time 

txis 

15 

. 


20 


25 


30 


ns 
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ABSOLUTE MAXIMUM BATINGS* 

Voltage on any Pin relative to Ground -0.5V to 4-7.0V 
Operating Temperature 0®C to 70®C 
Storage Temperature -55X to + 125°C 
Total Device Power Dissipation 1 Watt 
Output Current per Pin 20 mA 

*This is a stress rating only and functional operation of the device at these or any other conditions atxjve those indicated in the operation sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods of time may affect reliability. 


RECOMMENDED D.C. OPERATING CONDITIONS 


(0°Cto 70 “C) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

3 

Ground 

GND 


0 


V 


Logic “1” Voltage 

All Inputs 

V|H 

2.0 


Vcc+0.3 

V 

3 

Logic “0” Voltage 

V|L 

-0.3 


-1-0.8 

V 

3,4 



D.C. ELECTRICAL CHARACTERISTICS (0°C to 70 °C) (Vcc = 5-0 volts ± 10%) 


PARAMETER 

SYMBOL 

MIN 

MAX 

UNITS 

NOTES 

Input Leakage Current 
(Any Input) 

l|L 

-1 

1 

uA 

5 

Output Leakage Current 

iOL 

—10 

10 

uA 

6 

Output Logic “1” Voltage 
IOUT= -1 mA 

Vqh 

2.4 


V 

3 

Output Logic “0” Voltage 
I0UT = 4 mA 

VOL 


0.4 

V 

3 

Average Vcc Power Supply 
Current 

Icci 


120 

mA 

7 

Averse Standby, Current 
(R = W = RST = FL/RT = V|h) 

ICC2 


8 

mA 

7 

Power Down Current 
(All Inputs = Vcc-0.2V) 

ICC3 


2 

mA 

7 


CAPACITANCE (tA = 25 °C) 


PARAMETER 

SYMBOL 

MAX 

UNITS 

NOTES 

Capacitance on Input Pins 

C| 

7 

PF 


Capacitance on Output Pins 

Co 

12 

PF 

8 
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NOTES: 

1. Pulse widths less than minimum values are not allowed. 

2. Measured using output load shown In Output Load Diagram. 

3. AM voltages are referenced to Ground. 

4. -1.5 volt undershoots are allowed for 10ns once per cycle, 

5. Measured with 0.4< V||sj <^00’ 

6. R > V|H, 0.4 > VOUT < VCC- 

7. Ice measurements are made with outputs open. 

8. With output buffer deselected. 


OUTPUT LOAD Figure 14 


5V 



A.C. TEST CONDITIONS: 

Input Levels...... GND to 3.0 V 

Transition Times....... 5 ns 

Input Signal Timing Reference Level.1.5 V 

Output Signal Timing Reference Level .. 0.8 V and 2.2 V 

Ambient Temperature.0®Cto70°C 

Vec ...5.0 V ±10% 
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DS2011 
2KX9FIFO 
28-Pin DIP 



DIM. 

INCHES 

MIN. 

MAX. 

A 

1.440 

1.480 

B 

.540 

.560 

C 

.140 

.160 

D 

.590 

.610 

E 

.020 

.040 

F 

.110 

.130 

H9i 

.090 

.110 


.620 

.670 

HDI 

.008 

.012 


.015 

.021 
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Dallas Semiconductor 
4096x9 FIFO 


PRELIMINARY 
DS201228-PmDIP 
DS2012R 32-Pin PLCC 



W 1 

DB > 
03 » 
02 ♦ 
01 ® 
00 • 
« 7 
FF ■ 
<J0 • 
qi 
02 
03 

06 13 
CND 14 


• Empty and full warning flags 

• Half-full flag capability in singie- 
device mode 

• Retransmit capability 

• Avaiiabie in 50 ns, 65 ns, and 80 ns 
access times 

• Industrial temperature range -40°C 
to +85°C available designated N 

DESCRIPTION 

The DS2012 implements a First-In, First-Out al¬ 
gorithm, featuring asynchronous read/write op¬ 
erations, full, and empty flags, and unlimited ex¬ 
pansion capability in both word size and depth. 
The main application of the DS2012 is as a rate 
buffer, sourcing and absorbing data at different 
rates (e.g., interfacing fast processors and slow 
peripherals). The full and empty flags are pro¬ 
vided to prevent data overflow and underflow. A 
half-full flag is available in the single-device and 
width-expansion configurations. The data is 
loaded and emptied on a First-In, First-Out 


FEATURES 

• First-in, first-out memory based 
architecture 

• Flexibie 4096 x 9 organization 

• Low power HCMOS technology 

• Asychronous and simultaneous 
read/write 

• Bidirectional applications 

• Fully expandable by word width or 
depth 


PIN CONNECTIONS 



“ ''ec 

27 D4 

25 D5 

26 06 
24 07 

23 n/RT 
22 ^ 

21 iF 

20 So/HF 

16 07 
11 06 

17 05 

16 04 
IS R 


28-PIN DIP 



PIN NAMES 

W 

R_ 

BS_ 

FLTRT 


^ _ 
>^/HF 

FF 

EF 

V.. 


- WRITE 

- READ 

- RESET 

- First Load/Retransmit 

- Data In 

- Data Out 

- Expansion In 

- Expansion Out/Half Full 

- Full Flag 

- Empty Flag 

- 5 Volts 

- Ground 

- No Connect 


(FIFO) basis, and the latency for the retrieval of 
data is approximately one load cycle (write). 
Since the WRITES and READs are internally 
sequential, thereby requiring no address infor¬ 
mation, the pinout definition will serve this and 
future higher-densinty devices. The ninth bit is 
provided to support control or parity functions. 
Refer to DS2011 data sheet for detaiied device 
description. 
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Dallas Semiconductor 
" Quad Port Serial RAM 

FEATURES 

• Four partitioned easy access ports 

• No arbitration required 

• Message flag for each port 

• Low pin count serial access 

• Simultaneous multiport reads 

• Message length of up to eight bytes 

• Low power CMOS 

• Space saving 18 pin DIP 

• Directly interfaces to the DS1206 
Phantom interface 

• Provides a low cost interconnect 
for up to four microprocessor based 
systems 


PRELIIVIINARY 

DS2015 


PIN CONNECTIONS 



PIN NAMES 

RST0-RSt3 Port 0 - Port 3 Reset 

D/Q0-D/Q3 Port 0 - Port 3 Data I/O 

^KaCLK3 Port 0 - Port 3 Clock 

M0-M3 Port 0 - Port 3 Message 

Ready 

GND Ground 

Vcc +5 Volts 


DESCRIPTION 

The DS2015 Quad Port Serial RAM is a iow 
cost device which can be used to ioosely 
couple up to four microprocessors or micro- 
controiiers. Arbitration is handled by protocol 
and a message center which forces discipline 
and prevents collisions^ Each port has ac¬ 
cess to all other ports for reading information 
and can write information only in its own 


memory area. The memory space for each 
port is 64 bits. Access to and from each port 
takes place over a three wire seriai bus. The 
serial bus keeps pin count low while affording 
sufficient bandwidth to accommodate loosely 
coupled system communication. Each port 
also has a message flag which can be used to 
warn of message ready conditions. 






OPERATION 

The DS2015 has four separate three 
wire serial ports. Each port has direct read and 
write access to eight message bytes of RAM 
which are designated as belonging to that 
particular port. In addition, each port has read 
only access to three groups of eight message 
bytes each which are designated as belonging 
to the three other ports. Messages are sent 
between any port by reading and writing the 
eight message bytes of the four ports. An 
optional check byte is provided for each group 
of eight message bytes to verify data integrity 
(see Figure 1). All of the cells within the RAM 
matrix are quad-ported and can be read simul¬ 
taneously from four different directions. This 
reduces arbitration to concerns of write opera¬ 
tions only. 

Each of the four three wire serial ports 
contains a three byte protocol register which 
defines access to the RAM, and sets the 
discipline which controls arbitration between 
the four ports. 

Protocol Register 

The first byte of the protocol register is 
called the port select (see Figure 2). This byte 
contains an eight bit pattern which must 
match the first 8 bits sent on an active port or 
any further activity will be ignored (Figure 3). 
A port is active when the reset line is inactive 
(high) and the CLK input is transitioning. The 
first eight bits are sent into a port on the D/Q 
line. The second byte of the protocol register 
contains eight bits of status information about 
activity on all four ports. This byte, called the 
message center, is read only and divided into 
two nibbles; messages sent and mailbox. The 
first four bits tell which messages the port has 
sent to other ports that have not been re¬ 
ceived. By reading these four bits, the inquir¬ 
ing port knows not to send new messages 
because all the receiving ports have not read 
to a previously sent message. Each message 
sent bit is cleared when the receiving port 


reads the last bit of its message or the RST 
input of the receiving port is driven low. The 
next four bits of the message center provide 
each port with the knowledge of pending 
messages which are ready for reading and the 
number of the port or ports which are sending 
the message(s). These bits are set by the 
destination bits of each port when a sending 
port finishes writing the last bit of a message. 
The mailboxes are read only bits. All mes¬ 
sage cente r bits are driven out on the DQ line 
while RST is inactive and the clock is transi¬ 
tioning. The third byte of the protocol register 
contains the execution code. The execution 
code byte is also divided into two four bit 
nibbles; the action code and the destination. 
This byte is w rite o nly and data is input on the 
D/Q line with RST inactive and the CLK input 
transitioning. The action code bits have only 
three patterns which will allow subsequent 
action to take place (Figure 3). An action code 
of four zeros (0000) calls for a read message 
action to occur in one of the four sections of 
the Quad Port RAM as specified by the des¬ 
tination bits. A read message can occur to 
only one port and, therefore, only one destina¬ 
tion bit can be set for an action code of 0000. 
Qnce a destination bit is set, a complete 
message of eight bytes must be read in order 
to reset the message sent bit in the sending 
port’s protocol register. An action code of a 
one and three zeros (1000) calls for a write 
message action to be performed. A write 
message can only be written in the section of 
the Quad Port RAM that is identified with the 
sending port. However, a message which is 
written by a sending port can be directed to 
one or more ports by the destination bits. The 
destination bits will cause the mailbox bits in 
the protocol register of each port which is to 
receive the message to be set to logic one as 
soon as the last bit of the message is written 
by the sending port. An action code of two 
ones and two zeros (1100) calls for a write 
message action to be performed with more 
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data coming. This action code works exactly 
the same as a standard write message action 
with one exception. The check byte which 
follows an eight byte message is driven to a 
special code which, when read by a receiving 
port, indicates that more messages will be 
coming. This information can be used by a 
receiving port to reduce the overhead of con¬ 
stantly polling for new messages. 

Quad Port RAM 

As mentioned, each port has direct 
read and write access to eight message bytes 
and read access to three groups of eight 
message bytes. Once the protocol register 
has been correctly accessed, one of the four 
sections of the Quad Port will be read or that 
section of the Quad Port RAM which Is dedi¬ 
cated to the transmitting port will be written. 
When sending a message, all eight message 
bytes must be written. When receiving a 
message^ all eight of the message bytes 
should be read. If fewer than all eight bytes are 
accessed, the message centers may be in¬ 
correct and errant communications between 
ports can result. 

Check Byte 

A check byte (byte 11) Is provided at 
the end of each of the eight message byte 
groups. The check byte Is read only and 
provides Information to a receiving port. 
Reading the check byte code is optional and 
may not be necessary in applications where 
software discipline is stringent enough to 
avoid accidental collisions between mes¬ 
sages sent and messages received. Three 
different codes give status to a receiving port 
about the message which has just been read 
(Figure 3): good data, corrupted data, and 
good data with more data coming. When the 
check byte is read with a good data code, the 
data which Is read by a receiving port is correct 


and valid. This check byte code assures the 
receiving port that a sending port is not writing 
a new message while the receiving port is 
attempting to read the previous message. 
When the check byte is read with a corrupted 
data code, the data which is read by a receiv¬ 
ing port is suspect. This check byte warns the 
receiving port that the sending port is writing a 
new message while the receiving port Is read¬ 
ing an older message. When the check byte 
is read with a good data and more coming 
code, the data which is read by a receiving port 
is correct and valid and additional messages 
will follow. This check byte code can be used 
by a receiving port to reduce the overhead of 
constant polling. If the check byte indicates 
that a new message will follow, the receiving 
port is warned to expect a new message. 

Polling vs. Message Flags 

The DS2015 Quad Port RAM has two 
methods of warning the sending and receiving 
ports of Impending message status. The soft¬ 
ware method of polling avoids the complica¬ 
tion of additional hardware which is required to 
connect the message ready pins to a host 
sending/receiving unit. Polling is accom¬ 
plished with a receiving unit by satisfying the 
port select byte of the protocol register and 
reading the message center. When a port is 
being polled, care should be taken to avoid 
entering the execution code portion of the 
protocol register. When polling a port, com- 
mun ications can be terminated by taking the 
RST Input signal low. An alternate method of 
alerting a host sending/receiving unit of im¬ 
pending message status is to use the mes¬ 
sage ready signals to interrupt when a mes- 
sage is read y to be read. The message ready 
pins (M0-M3) are driven to an active state 
(low) when a sending port has writ ten th e last 
bit of the eight message bytes and RST of the 
sending port is set to the inactive state (low). 
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provided the appropriate destination bit is set. 
When the message ready pin is set to an 
active state, a receiving unit can execute a 
software routine to service the Interrupt and 
read the pending message. 

R5T Control 

All message transactions are initi ated 
by driving the R§T port Input high. The RST 
input serves two functions. First, it turns on 
control logic which allows acce ss to the proto¬ 
col register. Second, the RST signal provides 
a method of terminating message transfer. 
Care must be taken when terminating a mes¬ 
sage transfer to avoid errant information In the 
message center. The following rules will avoid 
all problems. 

1. While polling the message center for 
new messages, always terminate the transac¬ 
tion by driving RST low after completing a read 
of the message center byte and before enter¬ 
ing the execution code byte. 

2. When sending a message, all eight 
messsage bytes must be written. If fewer 
than eight bytes are written, the mailbox bit of 


the destination port(s) may not be set and the 
check byte may indicate corrupted data. 

3. When receiving a message, all eig ht 
bytes should be read. However, if RESET is 
used to terminate a message which is being 
read, the messa ge se nt bit and the mailbox bit 
are cleared as RST is driven low. When 
reading a message, the check byte is optional 
and can be either read or ignored. 

Clock Control 

A clock cycle is a sequence of a falling 
edge followed by a rising edge. For message 
inputs, the data must be valid during the rising 
edge of the clock cycle. Protocol bits and 
message bits are input on the rising edge of 
the clock. Protocol bits and message bits are 
output on the falling edge o f the clock. All 
message transfer terminates if RST is low and 
the D/Q pins will then go to a high impedance 
state. Whe n message trans fer is terminated 
using RST, the transition of RST must occur 
while the clock is at high level to avoid disturb¬ 
ing the last bit of data. Figure 4 illustrates 
message transfer. 


FIGURE 4: QUAD PORT MESSAGE TRANSFER 
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ABSOLUTE MAXIMUM RATINGS* 

Voltage on a pin to ground: -1.0 to + 7.0V 

Operating temperature: 0®C to 70®C 

Storage temperature: -55®C to + 125®C 

This is a stress rating only and functional operation of the device at these or any other conditions 
above those indicated in the operation sections of this specification is not implied. Exposure to 
absolute maximum rating conditions for extended periods of time may affect reliability. 


RECOMMENDED D.C OPERATING CONDITIONS {O^C to 70®C) 


PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

NOTES 

Logic 1 

V,H 

2.0 


Vcc+0.3 

V 

1 

Logic 0 

\ 

-0.3 


+0.8 

V 

1 

Supply 

Vcc 

4.5 

5.0 

5.5 

V 

1 



D.C ELECTRICAL CHARACTERISTICS (0°C to 70°C, Vcc = 5V+/-10%) 


PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

NOTES 

InputLeakage 

l,u 

-1 


1 

uA 


Output Leakage 

'u, 



1 

uA 


Output Current @ 2.4V 

*CH 

-1 



mA 


Output Current @ .4V 

•OL 

+4 



mA 


Supply Current 

'oc 



6 

mA 

2 
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CAPACITANCE 



(T^=25°C) 


PARAMETER 

SYMBOL 

MAX 

UNITS 

NOTES 

Input Capacitance 


5 

pF 


Output Capacitance 


7 

PF 
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QUAD SERIAL PORT RAM TIMING DIAGRAM 


TIMING DIAGRAM-WRITE DATA TRANSFER 



TIMING DIAGRAM-READ DATA TRANSFER 



TIMING DIAGRAM-MESSAGE READY 



Notes 

1. All voltages are referenced to ground. 

2. All outputs are open. 
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DS2015 

Quad Port Serial RAM 
18 Pin DIP 
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a ^Dallas Semiconductor 
■p.C. InterLink 


PRELIMINARY 

DS9050 


FEATURES 

• Low cost P.C. network 

• Links up to four personal computers 

• Inexpensive four conductor jacketed tele¬ 
phone cable for connection 

• No external power source 

• Simultaneous communication with auto 
arbitration 

• Simple user installation 

• P.C. separation up to 100 feet 

• Modular expansion 

• Rugged and durable 

• Interfaces via parallel printer port of an 
IBM XT. AT. PS/2 or compatible PC 
without using up expansion slots or ports 

• Normal computer/printer operation is 
unaffected 


FOUR WAY JUNCTION (DS9030) 



PORT ADAPTOR (DS1256) 



PRINTER 



DALLAS 

DS1256 

Port 

Adaptor 



COMPUTER 



DESCRIPTION 

P.C. Interlink is a low cost network designed 
to link up to four personal computers. The 
network consists of a Port Adaptor for each 
computer, a Four Way Junction and software 
to activate computer communications. As sup¬ 
plied by Dallas Semiconductor the DS9050 
consists of two Port Adaptors, one Four Way 
Junction, and software. Additional DS1256 
Port Adaptors can be ordered separately for a 
third and fourth computer. Interface to the per¬ 
sonal computer is established via the parallel 


printer port by connecting the Port Adaptor. 
This adaptor connection is external to the com¬ 
puter cabinet and does not affect either the 
computer or printer operation. Connection 
from the Port Adaptors to the Four Way 
Junction is made with standard fourwire tele¬ 
phone cable terminated with modular plugs 
(six position type). Having completed hard¬ 
ware connections between computers, soft¬ 
ware is loaded and communication is estab¬ 
lished. 
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HARDWARE INSTALLATION 

Hardware installation begins with connecton of 
a Port Adaptor (D.S.C. part number DS1256) to 
the printer port of each personal computer in 
the network. If a printer cable is connected to 
the computer printer port, remove it by loosen¬ 
ing both retaining screws and unplugging the 
cable. Next, install the Port Adaptor by plug¬ 
ging the male side of the adaptor into the 
female printer port. Note that the Port Adaptor 
is marked to indicate both computer side and 
printer side to help avoid incorrect installation. 
Tighten both retaining screws to prevent acci¬ 
dental disconnection. If a printer is to be used, 
plug the printer cable into the Port Adaptor. 
Again, tighten both retaining screws. This 
procedure must be repeated for each P.C. to 
be used in the P.C. InterLink system (up to 
four). 

Once the Port Adaptors (DS1256) are installed, 
they must be connected to the Four Way Junc¬ 
tion (DS9030). Standard six position 4-wire 
jacketed phone cable terminated with 6-posi¬ 
tion modular plugs at each end are used to 
connectthe Four Way Junction at any physical 
location between computers. The total length 
of wire between any two computers must be 
limited to 100 feet (see Figure 2). Connection 
to the Four Way Junction is made by inserting 
the modular plug at one end of the wire into the 
modular jack on the DS1256 Port Adaptor. The 
modular plug at the other end of the wire can 
then be inserted into any of the four modular 
jacks marked A through D residing within the 
Four Way Junction. Note that any PC may be 
connected to any port of the Four Way Junc¬ 
tion, and will automatically assume the correct 
identification upon network activation. The 
user may procure any of several standard 
lengths of telephone cable as appropriate for 
the desired network layout. Again, the total 
length of wire between any two computers 
must not exceed 100 feet. 


At this point hardware installation is complete, 
as operation of the P.C. InterLink is transpar¬ 
ent to the user and requires no external power. 
An internal lithium energy source supplies 
power to a quad port memory (D.S.C. part 
number DS2015) within the Four Way Junc¬ 
tion. If a technical description of the Quad Port 
Memory is desired, the DS2015 data sheet 
should be studied. 

SOFTWARE INSTALLATION 

Software for P.C. InterLink is supplied on a 
standard D9 floppy diskette and a 31/4" QD15 
diskette marked DS9050 Utilities. These disk¬ 
ettes contains both an instruction manual de¬ 
picting proper installation procedures and a 
program to activate operation of the P.C. Inter¬ 
Link. The instruction manual may be retrieved 
by inserting the diskette into the default drive 
and typing TYPE DS9050.MEM. The print 
command may also be used for a paper copy. 
The manual should be read completely before 
system start up, then followed carefully during 
network activation. 

Upon completion of network activation, per¬ 
sonal computers can transfer information 
within the link under keyboard control. 
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INSTALLATION DIAGRAM Figure 1 

1. Install the Port Adapter and connect cables 


2 . 



(key port) for Dallas Semicon¬ 



ductor Electronic Keys. These 
devices are used by some 
software companies for copy 
protection. 


Note: 2, 3, or 4 connections 
depending on the number 
of computers in P.C. Interlink 




3. Install software 





DS9050 INTERCONNECTION DIAGRAM Figure 2 


Computer B 



X + Y must not exceed 100 feet 
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Microcontroller 





l|^ Dallas Semiconductor 
Soft Microcontroller 


PRELIMINARY 

DS5000 


FEATURES 


PIN CONNECTIONS 


•8-bit uC adapts to task-at-hand: 

* 8 or 32 Kbytes of high performance 
nonvolatiie RAM for Program and/or 
RAM for Program and/or Data Memory 
storage 

- Initiai downioading of software in end 
system via on-chip serial port 

- Capable of modifying its own Program 
and/or Data Memory in end use 

-128 internal nonvolatile registers for 
variable retention 

•Crashproof operation: 

* Maintains all nonvolatile resources for 
10 years in the absence of Vqp 

■ Orchestrates orderly shutdown and 
automatic restart on power up/down 

- Automatic restart on detection of errant 
software execution 

•Software Security Feature: 

■ Executes encrypted software to 
prevent unauthorized disclosure 

•On-chip full duplex serial I/O port 
•Two on-chip timer/event counters 
•32 parallel I/O lines 
•Compatible with industry standard 8051 
instruction set and pinout 


P1.0 
P1.1 
PI.2 
PI.3 
P1.4 
PI.5 
P1.6 
P1.7 
RST 
RXO P3.0 
TXD .P3.1 
INTO* P3.2 
INTI* P3.3 
TO P3.4 
T1 P3.5 
WR* P3.6 
RO* P3.7 
XrAL2 
XTALI 


t 

40 


2 

39 

I] PO.O ADO 

3 

38 

P0.1 ADI 

4 

37 

Z] P0.2 AD2 

5 

36 

Z2 P0*3 AD3 

6 

35 

P0.4 AD4 

7 

34 

Z] P0.5 ADS 

8 

33 

Z] P0.6 AD6 

9 

32 

Z} P0.7 AD7 

10 

31 

Z]EA*A pp 

11 

30 

Z1 ALE/PROO 

12 

29 

:□ PSEN* 

13 

28 

Z2P2.7 A15 

14 

27 

Z1 P2.6 A14 

15 

26 

II1P2.5 A13 

16 

25 

Z2P2A A12 

17 

24 

Z] P2.3 A11 

18 

23 

Z] P2.2 A10 

19 

22 

m P2.1 A9 

20 

21 

Z] P2.0 A8 


ORDERING INFORMATION 

DS5000 -XX-XX 

Clock Frp 


08 8 MHz 
12 12 MHz 
16 16 MHz 


08 8 Kbytes 

32 32 Kbytes 


DESCRIPTION 

The DS5000 is a high performance 8-bit 
CMOS microcontroller that offers “softness” 
in all aspects of its application. This is 
accomplished through the comprehensive use 


of nonvolatile technology to preserve all infor¬ 
mation in the absence of system The 
entire Program/Data Memory space is imple¬ 
mented using high speed, nonvolatile 






static CMOS RAM. Two memory size ver¬ 
sions are avaiiabie which offer either 8 Kbytes 
or 32 Kbytes of NVRAM for Program/Data 
storage. Furthermore, internal data registers 
and key configuration registers are also non¬ 
volatile. 

A major benefit resulting from its nonvolatiiity 
is that the Soft Microcontroller allows Program 
Memory to be changed at any time, even after 
the device has been installed in the end 
system. Additionally, the size of the Program 
and Data Memory areas in the embedded 
RAM is variable and can be set either when the 
application software is initially loaded or by the 
software itself during execution. 

Initial loading of the application software into 
the DS5000 is possible from either a parallel or 
serial interface to a host system. This func¬ 
tion allows initialization of the nonvolatile 
areas of the device including Program/Data 
RAM and the configuration parameters. 
Serial loading uses the on-chip serial I/O port 
to accept incoming data from a host computer 
with an RS232 port, such as a PC-based 
development system. Not only is it possible 
to initially boot via the serial port in the end 
system but any subsequent software reload¬ 
ing can be made at will during system opera¬ 
tion without the need for removal of the device. 

The softness also provides the ultimate in 
adaptive system design by allowing either the 
Data RAM or the Data Registers to retain 
information in the absence of V^.^. As a result, 
a virtually unlimited number of variables and/ 
or data tables can be updated and maintained 
over the life of the product, as opposed to their 
being lost during a power fluctuation. This 
capability allows software to be developed 
which updates variables and data tables to 
reflect the cumulative knowledge of the con¬ 
trol system from the time that it was put into 


service. Consequently, control systems may 
be given the ability to learn from experience 
and react by altering processing steps in 
response to operating conditions which 
change over extended periods of time. 

The DS5000 Soft Microcontroller incorporates 
control functions which provide crashproof 
operation when system power is momentarily 
disrupted, or removed entirely. These func¬ 
tions include the Power Fail Warning interrupt. 
Automatic Power Down, and Power On Re¬ 
start. The Power Fail Warning interrupt pro¬ 
vides an early warning of a potential power 
failure so that the operational state of the 
system may be stored prior to a complete 
removal of system The Automatic Power 
Down feature causes all nonvolatile resources 
to be sustained at low current from the embed¬ 
ded lithium energy source while system power 
is removed. When voltage is applied once 
again, the processor is automatically re¬ 
started with an internal flag set indicating that 
a Power On sequence has just been per¬ 
formed. Regardless of whether the power 
merely fluctuates or is absent for years, upon 
its return the Soft Microcontroller has the 
ability to resume execution when power is re¬ 
applied as if the power failure had not occurred 
at all. 

The Soft Microcontroller's tolerance of power 
cycling provides an alternative for battery- 
powered hand-held systems which typically 
drain their batteries during periods of idle time, 
when processing is not being performed. On/ 
off power cycling can be employed to cause 
such systems to consume battery power only 
during processing to ensure a dramatic reduc¬ 
tion of the overall power dissipation. 

The DS5000 also provides extensive software 
security with its unique on-chip software 
encryption logic. This feature prevents un- 
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authorized individuals from reading and disas¬ 
sembling Program/Data RAM. When acti¬ 
vated, the device loads and executes the 
software in an encrypted form, rendering the 
contents of the RAM and the execution of the 
program unintelligible to the outside observer. 
The encryption algorithm uses an internally 
stored and protected 40-bit key which is pro¬ 
grammed by the user. Any attempt to dis¬ 
cover the key value results in its erasure, 
rendering the contents of the Program/Data 
RAM useless. In this manner, the investment 
represented by the resident software is pro¬ 
tected from piracy. 

The DS5000 incorporates these unique func¬ 
tions in a device which is instruction set and 


pin compatible with the industry standard 
8051 microcontroller architecture. Develop¬ 
ment work for new designs based on the 
DS5000 may be performed utilizing existing 
development tools and software packages 
which support the 8051 architecture. 

The DS5000 also provides a full complement 
of I/O functions including two 16-bit event 
counter/timers, a full duplex serial I/O port 
capable of asynchronous or synchronous 
operation, 32 parallel I/O lines, and a watch¬ 
dog timer. If additional external memory is 
desired beyond the embedded Program/Data 
RAM, 18 parallel I/O lines may be assigned to 
serve the Expanded Bus function. 


PIN DESCRIPTION 

NOTE: All inverted signal names are denoted with a asterisk (*) as a suffix to the signal name 
(e.g. INTO*). This convention is followed throughout this document. 


Vcc.GND 

Power Supply inputs. 

P0.7-PO.O 

Port 0: Bidirectional I/O; open drain 

These pins also serve the function of: 

AD7-AD0 

Address/Data Bus; Bidirectional 

PI .7-PI .0 

Port 1: Bidirectional I/O 

P2.7-P2.0 

Port 2: Bidirectional I/O 

These pins also serve the function of; 

A15-A8 - 

Address Bus; Outputs 

P3.7-P3.0 

Port s; Bidirectional I/O 

Each of the pins on Port 3 may be selected to serve an 
alternate function; as described below; 

RD* 

Expanded Data Memory Read Strobe; Output; active 

(P3.7) 

low 
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WR* 

(P3.6) 

Expanded Data Memory Write Strobe: Output; active 
low 

T1,T0 

(P3.5,P3.4) 

Timer/Counter pins: Inputs; active high 

INTI*, INTO* 
(P3.3,P3.2) 

External Interrupt pins: Inputs; active low 

TXD(P3.1) 

Transmit Data: Output 

RXD(P3.0) 

Receive Data: Input 

RST 

Reset: Input; active high 

ALE (PROG*) 

Address Latch Enable: Output; active high 
(or Program Byte Enable: Input; active low) 

PSEN* 

Program Store Enable: Output; active low 

EA* (VPP) 

External Access Enable: Input; active low 
(or VPP programming voltage input) 

XTAL1,XTAL2 

Crystal inputs 


INSTRUCTION SET 

The DS5000 executes an instruction set which 
is object code compatibie with the industry 
standard 8051 microcontroiier. As a resuit, 
software deveiopment packages which have 
been written for the 8051 are compatibie with 
the DS5000 including cross-assemblers, high- 
level language compilers, and debugging tools. 

A complete description for the DS5000 in¬ 
struction set is available in the DS5000 User’s 
Guide (part # DS5000G). 

MEMORY ORGANIZATION 

Figure 1 illustrates the address spaces 
which are accessed by the DS5000. As 
illustrated in the figure, separate address 
spaces exist for Program and Data Memory. 


Since the basic addressing capability of the 
machine is 16-bits, a maximum of 64 Kbytes of 
Program Memory and 64 Kbytes of Data 
Memory can be accessed by the DS5000 CPU. 
The 8K or 32K byte embedded RAM area can 
be used to contain both program and Data 
Memory. 

The Internal Register space is divided into two 
parts; Data Registers and Special Function 
Registers. There are a total of 128 Data 
Registers including four 8-byte banks of 
working registers (R0-R7). The Special 
Function Registers include the CPU Regis¬ 
ters as well as registers which provide 
control and status information for the Pro¬ 
gram and Data Memory mapping, non-volatile 
operation, and on-chip I/O functions. 
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DS5000 LOGICAL ADDRESS SPACES Figure 1 
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SPECIAL FUNCTION REGISTERS 

There are a total of 23 Special Function 
Registers which have been implemented in 
theDSSOOO. Table 5-1 lists each of these along 
with their respective addresses, reset values, 
and functional descriptions. 
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DS5000 SPECIAL FUNCTION REGISTER MAP Table 1 


Newer 

Modified 

Register 

Label 

Direct 

Register 

Address 

Reset 

Value 

Bit 

address¬ 

able 

Functional 

Description 


B 

OFOH 

OOH 

X 

B Register 


A 

1 

OEOH 

1 

OOH 

X 

Accumulator 


PSW 

1 

ODOH 

1 

OOH 

X 

Program Status Word 

X 

TA 

1 

0C7H 

i 

055H 


Timed Access 

X 

MOON 

1 

0C6H 

1 

RT 


Memory Control 

X 

IP 

1 

0B8H 

OOH 

X 

Interrupt Priority Ctl. 


P3 

1 

OBOH 

1 

OFFH 

X 

Port 3 Parallel I/O 


IE 

1 

0A8H 

1 

OOH 

X 

Interrupt Enable Ctl. 


P2 

1 

OAOH 

1 

OFFH 

X 

Port 2 Parallel I/O 


SBUF 

1 

099H 

?? 


Serial Data Buffer 


SCON 

098H 

OOH 

X 

Serial Control 


PI 

1 

090H 

1 

OFFH 

X 

Port 1 Parallel I/O 


TH1 

1 

08DH 

OOH 


Timer 1 High Byte 


THO 

08CH 

OOH 


Timer 0 High Byte 


TL1 

08BH 

OOH 


Timer 1 Low Byte 


TLO 

08AH 

OOH 


Timer 0 Low Byte 


TMOD 

089H 

OOH 


Timer Mode Select 


TCON 

088H 

OOH 

X 

Timer Control 

X 

PCON 

087H 

RT 


Power Control 


DPH 

1 

083H 

OOH 


Data Pointer High Byte 


DPL 

082H 

OOH 


Data Pointer Low Byte 


SP 

081H 

07H 


Stack Pointer 


PO 

080H 

OFFH 

X 

Port 0 Parallel I/O 


NOTES: 

?? indicates that the register value is indeterminate on reset. 

RT indicates that the initialization performed on the register is dependent 
on the type of the reset. 


114 








The Power Control (PCON), Interrupt Priority (IP), Memory Control (MCON), and Timed Access 
(TA) registers represent modifications from the 8051 implementation, as denoted in the above 
table. The following is a detailed summary of these registers. 


POWER CONTROL REGISTER 

Label: PCON Register Address: 087H 

D7 06 05 04 03 02 01 00 

SMOO POR PFW WTR EPFW EWT STOP iOL 


Bit Description: 

PCON.7 SMOD 

“Double Baud 

Rate” : When set to a 1, the baud rate is doubled when the serial port is 

being used in modes 1, 2, or 3. 

Initialization: Cleared to a 0 on any reset. 

Read Access: Can be read normally at any time. 

Write Access: Can be written normally at any time. 

PCON.6 POR* 

“Power On 

Reset”: Indicates that the previous reset was initiated during a Power On 

sequence. 

Initialization: Cleared to a 0 when a Power On Reset occurs. Remains at 0 until 
it is set to a 1 by software. 

Read Access: Can be read normally at any time. 

Write Access: Can be written only by using the Timed Access Register. 

PCON.5: PFW 

“Power Fail 

Warning”: Indicates that a potential power failure is in progress. Set to 1 

whenever voltage is below the Vpp^^ threshold. Cleared to a 0 
immediately following a read operation of the PCON register. Once 
set, it will remain set until the read operation occurs regardless of 
activity on . 

Initialization: Cleared to a 0 during a Power On Reset. 

Read Access: Can be read normally anytime. 

Write Access: Not writeable. 
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PCON.4: WTR 
“Watchdog 

Timer Reset” Settoal when a reset was issued as a result of a Watchdog Timer 

timeout. Cleared to 0 immediately following a read of the PCON register 
Initialization: Set to a 1 after a Watchdog Timeout Reset. Cleared to a 0 on a No-V^, 
Power on Reset. Remains unchanged during other types of resets. 
Read Access: May be read normaliy anytime. 

Write Access: Cannot be written 

PCON.3: EPFW 

“Enable Power 

Fail Interrupt”: Used to enable or disable the Power Fail interrupt. When EPFW is set 
to a 1 it will be enabled; it will be disabled when EPFW is cleared 
to a 0. 

Initialization: Cleared to a 0 on any type of reset. 

Read Access: Can be read normally anytime. 

Write Access: Can be written normaiiy anytime. 

PCON.2: EWT 

“Enable Watch¬ 
dog Timer” Used to enable or disable the Watchdog Timeout Reset. The Watch 
dog Timer is enabled if EWT is set to a 1 and will be disabled if EWT 
is cleared to a 0. 

Initialization: Cleared to a 0 on a No-V^ Power on Reset. Remains unchanged during 
other types of resets. 

Read Access: May be read normally anytime. 

Write Access: Can be written only by using the Timed Access register. 

PCON.1: STOP 

"Stop”: Used to invoke the Stop Mode. When set to a 1 program execution 

will terminate immediately and Stop Mode operation will commence. 
Cleared to a 0 when program execution resumes following a hardware 
reset. 

Initialization: Cleared to a 0 on any type of reset 
Read Access: Can be read anytime. 

Write Access: Can be written only by using the Timed Access register. 

PCON.O: IDL 

“Idle”: Used to invoke the idle Mode. When set to a 1 program execution 

will be haited and wiii resume when the Idle bit is cleared to 0 follow 
ing an interrupt or a hardware reset. 

Initialization: Cleared to 0 on any type of reset or interrupt. 

Read Access: Can be read normally anytime. 

Write Access: Can be written normally anytime. 
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INTERRUPT PRIORITY REGISTER 


Label: IP Register Address: 0B8H 


D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

RWT 

- 

- 

PS 

PT1 

PX1 

PTO 

PXO 


BK Description: 


IP.7: RWT 

"Reset Watch- 
Timer”: 


Initialization: 
Read Access: 
Write Access: 


When set to a 1 the Watchdog Timer count will be reset, and counting 
will begin again. The RWT bit will then automatically be cleared again to 0. 
Writing a 0 into this bit has no effect. 

Cleared to a 0 on any reset. 

Cannot be read. 

Can be written only by using the Tinned Access register. 


All of the following bits are read/write at any time and are cleared to 0 following any 
hardware reset. 


IP.4: PS 
“Serial Port 

Priority”: Programs Serial Port interrupts for high priority when set to 1. 

Low priority is selected when cleared to 0. 

IP.3: PT1 
“Timer 1 

Priority”: Programs Timer 1 interrupt for high priority when set to 1. 

Low priority is selected when cleared to 0. 

IP.2: PX1 
“Ext. Int. 1 

Priority”: Programs External Interrupt 1 for high priority when set to 1. 

Low priority is selected when cleared to 0. 


IP.1: PTO 
“Timer 0 

Priority”: Programs Timer 0 interrupt for high priority when set to 1. 

Low priority is selected when cleared to 0. 

IP.O: PXO 
“Ext. Int. 0 

Priority”: Programs External Interrupt 0 for high priority when set to 1. 

Low priority is selected when cleared to 0. 
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MEMORY CONTROL REGISTER 


Label: MCON Register Address: 0C6H 

D7 D6 D5 D4 D3 D2 D1 DO 

PA3 PA2 PA1 PAO RA32/8 ECE2 PAA — 

Bit Description: 

MCON.7-4: PA3-0 

“Partition 

Address”: Used to select the starting address of Data Memory in Embedded RAM. 

Program space lies below the Partition Address. 

Selection: 


PA3 PA2 PA1 PAO 
0 0 0 0 

0 0 0 1 

0 0 1 0 

0 0 1 1 

0 10 0 

0 10 1 

0 110 
0 11 1 

1 0 0 0 

10 0 1 

10 10 
10 11 
110 0 
110 1 
1110 
1 1 1 1 


Partition Address 
OOOOH 
0800H 
1000H 
1800H 
2000H 
2800H 
3000H 
3800H 
4000H 
4800H 
5000H 
5800H 
6000H 
6800H 
7000H * 

8000H * 


* A 4 Kbyte increment (not 2 Kbytes) in the 
Partition Address takes place between bit field 
values 1110B and 1111B. 

Initialization: Set to all 1’s on a No Power On Reset or when the Security Lock bit is 
cleared to a 0 from a previous 1 state. These bits are also set to all 1’s 
when any attempt is made to have them cleared to all O’s with the SL bit 
set to a 1 (illegal condition). 
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Read Access: May be read anytime. 

Write Access: PAA bit must = 1 in order to write PA3-0. Timed Access is not required to 
write to PA3-0 once PAA = 1. 

MCON.3: RA32/8 

“Range 

Address”: Sets the maximum usable address in Embedded Memory. 

RA32/8 = 0 sets Range Address = 1FFFH (8K) 

RA32/8 = 1 sets Range Address = 7FFFH (32K) 

initialization: Set to a 1 during a No V^, Power On Reset and when the Security Lock 

bit (SL) is cieared to a 0 from a previous 1 state. Remains unchanged on 
ali other types of resets. 

Read Access: May be read normally anytime. 

Write Access: Cannot be modified by the application software; can only be written during 
Program Load Mode. 


MCON.2: ECE2 


“Enable Chip 
Enable 2": 


Initialization: 
Read Access: 
Write Access: 


Used to enable or disable the CE2* signal to additional Embedded 
RAM Data Memory space. This bit should always be cleared to 
0 in the DS5000 8 and DS5000 32 versions. 

Cleared to 0 only during a No Vl, Power On Reset. 

Read normally anytime. 

Can be written normally at any time. 


MCON.1: PAA 
“Partition 
Address 
Access”: 


Initialization: 
Read Access: 
Write Access: 


Used to protect the programming of the Partition Address 

select bits. PA3-0 cannot be written when PAA = 0. PAA can be written 

only via the Timed Access register. 

PAA is cleared only on a No-V^, Power On Reset 
PAA may be read anytime. 

The Timed Access register must be used to perform any type of write 
operation on the PAA bit 
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TIMED ACCESS REGISTER 

Label: TA Register Address: 0C7H 

D7 D6 D5 D4 D3 D2 D1 DO 


Bit Description: 

TAn.n: (All Timed Access bits) 

“Timed 

Access”: Used to Invoke a Timed Access procedure required to write to any of the 

Timed Access protected bits including EWT, RWT, STOP, PAA. Timed 
Access is activated by three sequential write operations as in the 
example shown below: 

MOV 0C7H, OAAH ; Write OAAH to TA register 

MOV 0C7H, 055H ; Write 055H to TA register 

ORL iP,#80H ; Reset Watchdog Timer 

Initialization: Written with the value of 055H following any type of reset. 

Read Access: Cannot be read from the application software 




PROGRAM LOAD MODES 

The Program Load Modes allow initialization of 
the embedded Program/Data Memory and 
nonvolatile Internal Registers. This initializa¬ 
tion may be performed in one of two ways: 

1) Parallel Program Load cycles 
which perform the initial loading from 
parallel address/data information 
presented on the I/O port pins. This 
mode is timing-set compatible with the 
8751H microcontroller programming 
mode. 

2) Serial Program Loading which is 
capable of performing bootstrap 
loading of the DS5000. This feature 


allows the loading of the application 
program to be delayed until the DS5000 
is installed in the end system. 

The DS5000 is placed in its Program Load 
configuration by simultaneously applying a 
logic 1 to the RST pin and forcing the PSEN* 
line to a logic 0 level. Immediately following 
this action, the DS5000 will look for a Parallel 
Program Load pulse, or a serial ASCII carriage 
return (ODH) character received at 9600,2400, 
1200, or 300 bps over the serial port. 

The hardware configurations used to select 
these modes of operation are illustrated in 
Figure 2. 
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PROGRAM LOADING CONFIGURATIONS Figure 2 



LOADING 




T R 


\c 

GND 

DS5000 

P1.7- 

P1.0 

P0.7- 

PO.O 

P2.7- 

P2.0 

P3.7- 

P3.2 


TXD 


RXD 

XTAL1 

RST 

XrAL2 

PSEN* 


DRIVE/ 

RCV 


RS232C 


R<2K 


R 


SERIAL 

LOADING 



The table below summarizes the selection of the available Parallel Program Load cycles. Figure 
5 illustrates the timing associated with these cycles. 

PARALLEL PROGRAM LOAD CYCLES Table 2 


Mode 

BSI 

PSEN* 

PROG* 

EA* 

P2-7 

P2,6 

P2.5 

Program 

1 

0 

0 

VPP 

1 

0 

X 

Security Set 

1 

0 

0 

VPP 

1 

1 

X 

Verify 

1 

X 

X 

1 

0 

0 

X 

Prog Expanded 

1 

0 

0 

VPP 

0 

1 

0 

Verify Expanded 

1 

0 

1 

1 

0 

1 

0 

Prog MCON or 

1 

0 

0 

VPP 

0 

1 

1 

key registers 

Verify MCON reg 

1 

0 

1 

1 

0 

1 

1 


The Program Cycle is used to load a byte of 
data into a register or memory location within 
the DS5000. The Verify Cycle is used to read 
this byte back for comparison with the origi¬ 
nally loaded value to verify proper loading. 
The Security Set Cycle may be used to enable 
and disable the Software Security feature of the 
DS5000. One may aiso enter bytes for the 
MCON register or for the 5 encryption regis¬ 


ters using the Program MCON cycle. When 
using this cycle, the absolute register address 
must be presented at Ports 1 and 2 as in the 
normal Program cycle (Port 2 should be OOH). 
The MCON contents can likewise be verified 
using the Verify MCON cycle. 

When the DS5000 first detects a Paraiiei Pro¬ 
gram Strobe puise or a Security Set Strobe 
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pulse while in the Program Load Mode follow¬ 
ing a Power On Reset, the internal hardware of 
the DS5000 is initialized so that an existing 4 
Kbyte program can be programmed into a 
DS5000 with little or no modification. This 
initialization automatically sets the Range 
Address for 8 Kbytes and maps the lowest 4 
Kbyte bank of Embedded RAM as Program 
Memory. The next 4 Kbytes of Embedded 
RAM are mapped as Data Memory. 

In order to program more than 4 Kbytes of 
program code, the ProgramA/erify Expanded 
cycles can be used. Up to 32 Kbytes of 
program code can be entered and verified. 
Note that the expanded 32Kbyte Program/ 
Verify cycles take much longer than the 
normal 4 Kbyte Program/Verify cycles. 

A typical parallel loading session would follow 
this procedure. First, set the contents of the 
MCON register with the correct range and 
partition oniy if using expanded programming 
cycles. Next, the encryption registers can be 
loaded to enable encryption of the program/ 
data memory (not required). Then, program 
the DS5000 using either normal or expanded 
Program cycles and check the memory con¬ 
tents using Verify cycies. The last operation 
wouid be to turn on the security lock feature by 
either a Security Set cycle or by explicitly 
writing to the MCON register and setting 
MCON.Otoal. 


SERIAL LOAD MODE 

The Serial Program Load Mode is the easiest, 
fastest, most reliabie, and most compiete 
method of initiaily loading application software 
into the DSSOOO’s nonvoiatile RAM. Commu¬ 
nication can be performed over a standard 
asynchronous serial communications port. A 
typical application would use a simple RS232C 
serial interface to program the DS5000 as a 
final production procedure. The hardware con¬ 
figuration which is required for the Seriai Pro¬ 
gram Load Mode is iiiustrated in Figure 2. Port 
pins 2.7 and2.6 must be either open orpuiled 
high to avoid piacing the DS5000 in a paraiiei 
ioadcycie. Although an 11.0592 MHz crystal is 
shown in Figure 2, a variety of crystal frequen¬ 
cies and loader baud rates are supported which 
are shown in Table 3. The serial loader is 
designed to operate across a three wire inter¬ 
face from a standard UART. The receive, 
transmit and ground wires are a|l that are 
necessary to estabiish communication with the 
DS5000. 

The Serial Loader implements an easy-to-use 
command line interface which aiiows an appli¬ 
cation program in an Intel Hex representation 
to be loaded into and read back from the 
device. Intel Hex is the typical format which 
existing 8051 cross-assemblers output. The 
serial loader responds to 11 single character 
commands which are summarized below: 


COMMAND 

C 

D 

F 

K 

L 

R 

T 

U 

V 

w 

z 


FUNCTION 

Return CRC-16 checksum of embedded RAM 
Dump Intel Hex File 

Fill Embedded RAM block with constant 

Load 40-bit Encryption Key 

Load Intel Hex File 

Read MCON register 

Trace (Echo) incoming Intel Hex data 

Clear Security Lock 

Verify Embedded RAM with incoming Intel Hex 
Write MCON register 
Set Security Lock 
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SERIAL LOADER BAUD RATES FOR DIFFERENT CRYSTAL FREQUENCIES 

Table 3 


Crystal freq (MHz) 

Baud Rate 




2400 

4800 

9600 



Y 

Y 



15.000000 


Y 

Y 

Y 

Y 

14.318180 


Y 

Y 

Y 

Y 

12.000000 


Y 

Y 

Y 


11.059200 

Y 

Y 

Y 

Y 

Y 

11.000000 

Y 

Y 

Y 

Y 

Y 

10.000000 


Y 

Y 

Y 








9.216000 

Y 

Y 

Y 

Y 

Y 

8.000000 


Y 




7.372800 

Y 

Y 

Y 

Y 

Y 

6.144000 

Y 

Y 

Y 



6.000000 

Y 

Y 

Y 









5.990400 

Y 

Y 

Y 



5.120000 

Y 

Y 

Y 



5.068800 

Y 

Y 

Y 



5.000000 

Y 

Y 

Y 









4.915200 

Y 

Y 

Y 



4.608000 

Y 

HHIIHI 

HHQHH 



4.433620 

miQmii 

HH^HI 

HHSHHI 

HBSHHI 

bhhhhi 

4.194300 

Y 





4.096000 

Y 





4.032000 

Y 











3.579545 

Y 

Y 

Y 

Y 

Y 

2.457600 

Y 

Y 




2.000000 

Y 





1.843200 

Y 

Y 

Y 

Y 

Y 



* Y indicates that the baud rate for that particular crystal is supported by the DS5000 serial 
loader auto-baud detection scheme. 
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POWER MANAGEMENT 

The DS5000 is implemented using CMOS cir¬ 
cuitry for low power consumption during full 
operation. Two software initiated modes are 
available for further power reduction for times 
when processing is not required and is at 
normal operating voltage. These are the Idle 
and Stop Modes. In addition, internal control 
circuitry automatically places the the DS5000 in 
its Data Retention Mode in the absence of 

The on-chip nonvolatile control circuitry moni¬ 
tors the Vgg for three below nominal operating 
voltage (Figure 3). When the voltage drops 
below the Power Fail Warning threshold (Vpp^) 
an interrupt will be generated to signal the 
processor of an impending power fail condi¬ 
tion. This is to allow time for a service routine 
to save the operational state of the microcon¬ 
troller prior to the Vgg dropping below the 
threshold. When this occurs, processor op¬ 
eration is automatically terminated by inter¬ 
nally halting the clock after the entire circuit 
has been made ready for the Data Retention 
Mode. Finally, once voltage drops below 
the Lithium cell voltage threshold (V^) power 
from the embedded lithium cell is applied to 
place the device in its Data Retention Mode. 

When Vgg voltage is again applied to the sys¬ 
tem, an internal Power On Reset cycle is exe¬ 
cuted without the need for any external com¬ 
ponents on the RST pin. In addition, internal 
status is available to distinguish the Power On 
Reset from other types of resets. 

SOFTWARE SECURITY 

The Software Security feature is implemented 
using Address and Data Encryptor circuitry 
which is present on the DS5000 die. Operation 
of the Software Security feature is performed 
by mainpulation of the 40-bit Encryption Key 
word and the Security Lock bit while in one of 
the Program Load modes. Encryption opera¬ 


tion is first intiated by loading the 40-bit Encryp¬ 
tion Key word. 

When Software Encryption Operation is in ef¬ 
fect and the Security Lock is disabled, the 
application software may be initially stored in 
an encrypted form during the initial loading of 
the device using one of the Program Load 
modes. As the loading is performed, the Data 
Encryptor logic transforms the opcode, oper¬ 
and, and data byte defined at each memory 
location defined by the software. Similarly, 
the Address Encryptor translates the "logical” 
address of each location into an encrypted 
address at which the byte is actually stored. 
Although each encryptor uses its own algo¬ 
rithm for encrypting data, both depend on the 
40-bit key word which is contained in the 
Encryption Key registers (EKO-4). 

As long as the Security Lock remains dis¬ 
abled, the actual unencrypted contents of the 
embedded Program/Data RAM may be read 
back for verification while in the Program Load 
mode. Once the contents have been verified, 
the final action performed during the Program 
Load Mode should be the enabling of the 
Security Lock bit. From this point on it will be 
impossible to read back the unencrypted 
contents of the Program/Data RAM or the 
contents of the Encryption Key registers. 

When the application software is executed, 
the Address and Data Encryptors provide the 
opcodes, operands, and data to the CPU that 
execution of the application software can take 
place as normal. This action also takes place 
in real time so that no additional delays are 
imposed on the execution time of the soft¬ 
ware. Thus, the Software Encryption Opera¬ 
tion is transparent to the application software. 

The Software Encryption Operation is disabled 
and the contents of the Encryption Key regis- 
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tens are automatically erased wheneverthe Se¬ 
curity Lock bit is cleared to a 0 from a previous 
1 condition. This action renders the contents of 
the embedded Program/Data RAM useless, so 
that the application software can no longer be 
correctly interpreted by the DS5000 CPU. 
Although the contents of the Program/Data 
RAM can at this point be read back in a Pro¬ 
gram Load Mode, they cannot be de-encrypted 
since the original 40-bit key word has been lost. 

ADDITIONAL INFORMATION 

A complete description for all operational 
aspects of the DS5000, including an instruc¬ 
tion set description, timing details, and electri¬ 
cal specifications is available in the DS5000 
User’s Guide (part # DS5000G). 


DEVELOPMENT SUPPORT 

Dallas Semiconductor offers two kit packages 
for developing and testing user code. The 
DS5000K Evaluation Kit allows the user to 
download Intel hex formatted code directly to 
the DS5000 from a PC-XT/AT or compatible 
computer. The kit consists of a DS5000-32- 
08, an interface pod, demo software, and an 
RS-232 connector that attaches to the COM1 
or COM2 serial port of a PC. 

The DS5000DK Development Kit consists of an 
assembler and a real-time in-circuit emulator 
that interfaces to a PC-XT/AT or compatible. 
See the DS5000K and DS5000DK data sheets 
for further details. 
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SELECTED ELECTRICAL CHARACTERISTICS 

The following are selected electrical operating characteristics of the DS5000. A full set of 
electrical characteiics is available in the DS5000 User’s Guide. 


ABSOLUTE MAXIMUM RATINGS* 

Voltage on any pin relative to ground 
Operating Temperature 
Storage Temperature 
Soldering Temperature 


-0.1 to 7.0 V 
-O deg. to 70 deg. C 
-40 deg. C to +70 deg. C 
260 deg. C for 10 sec. 


* This is a stress rating only and functional operation of the device at these or any other 
conditions outside of those indicated in the operation sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods of time may affect 
reliability. 


D.C. CHARACTERISTICS (T^= 0 deg. C to 70 deg. C; V^c = 5V ± 10%) 


PARAMETER 

SYM. 

MIN. 

TYP. 

MAX. 

UNITS 

NOTES 

Stop Mode Current 

Um 



80 

uA 

4 

Power Fall Warning Voltage 

^PFW 

4.15 

IB 

4.75 

V 


Minimum Operating Voltage 

V 

CCmin 

4.05 

4.5 

4.65 

V 


Lithium Supply Voltage 

Vl. 



3.3 

V 


Programming Supply Voltage 
(Parallel Program Mode) 

B 

B 


13.0 

V 


Program Supply Current 

m 

■ 

9.2 

m 

mA 


Operating Current DS5000 8 


■ 

20 


mA 


DS5000 32 

■ 

25 




Idle Mode Current 

'cc 



6.2 

mA 
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A.C. CHARACTERISTICS 
POWER CYCLING TIMING 


D 

PARAMETER 


32 

Slew rate from to 



^Umax 


33 

Crystal start up time 

1 

34 

Power On Reset Delay 



POWER CYCLING TIMING DIAGRAM F 



CLOCK 

OSC. 




INTERNAL 

RESET 


LITHIUM 

CURRENT 


(T^ = 0°C to 70°C; = 5V + 10%) 


























A.C.CHARACTERISTICS (T^= 0°C to 70°C; 5V +10%) 

PARALLEL PROGRAM LOAD TIMING 


# PARAMETER* 


40 Oscillator Frequency 


45 P2.7, 2.6, 2.5 Setup to V 


46 Vpp Setup to PROG* low 


47 Vpp Hold After PROG* low 


48 PROG* Width low 


49 Data Output from Address 
Valid 


50 P2.7, 2.6 active to data 
valid 


51 Data Hold after P2.7, 2.6 
inactive 


52 Delay to Reset/PSEN* 
active after Power On 


53 Reset/PSEN* active 
(or Verify inactive) to 
Vpp high 


SYMBOL MIN 


1/to.. 


41 Address Setup to PROG* t, 
low 


42 Address Hold After PROG* 
high 


43 Data Setup to PROG* low 
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54 

Vpp inactive (between 
Program cycles) 


1200 


^CLK 

55 

Verify active time 

^VFT 

48 


^CLK 




2400 


^CLK 


* Second set of numbers refer to expanded memory programming up to 32Kbytes. 
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ICC CURRENT (mA) 


DS5000 ICC VS FREQUENCY Figure 4 



FREQUENCY OF OPERATION (MHz) 
(Vcc = +5V, J/^= 25 Deg C) 

Normal operation is measured using 

1) External crystals on XTAL1 and 2 
2j All port pins disconnected 

3) RST = 0 Volts and EA = VCC. 

4) Part performing endless loop writing to 
internal memory. 


Idle mode operation is measured using 

1) External clock source at XTALI; XTAL 2 floating 

2) All port pins disconnected 

3) RST = G Volts and EA = VCC 

4) Part set in IDLE mode by software. 
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NOTES: 

1. All voltages are referenced to ground. 

2. Maximum operating l^g is measured with all output pins 
disconnected; XTAL1 driven with t^^^p = 10 ns, \/^= 

0.5V, V|„ = 4.5V; XTAL2 disconnected; EA*=RST=PORTO=Vc(,, 

3. Idle Mode l^^ is measured with all output pins disconnected; 

XTAL1 driven with = 10 ns, Vj^ = 0.5V, V|j^= 4.5V; 

XTAL2 disconnected; EA*=RST=PORTO=Vpc 

4. Stop Mode 1^^ is measured with all output pins disconnected; 
EA*=PORTO=Vcc. XTAL2 not connected; RST = Vgg 

5. Crystai start up time is the time required to get the mass of the 
crystal into vibrational motion from the time that power is first 
applied to the circuit until the first clock pulse is produced by the 
on-chip oscillator. The user should check with the crystal 
vendor for a worst case spec on this time. 




PARALLEL PROGRAM LOAD TIMING Figure 5 
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DS5000 

Soft Microcontroller 


DIM. 

INCHES 

MIN. 

MAX. 

A 

2,080 

2,100 

B 

.680 

.700 

n 

.290 

.310 











Dallas Semiconductor 
Time Microcontroller 


PRELIMINARY 

DS5000T 



FEATURES 

• DS5000 Soft Microcontroller with 
embedded clock/calendar 

• Internal lithium cell preserves clock 
function in the absence of 

• Permits togging of events with time 
and date stamp 

• 8 or 32 Kbytes of embedded nonvola¬ 
tile program/data RAM 

• Program loading via on-chip full- 
duplex serial port 

• User-selectable program/data mem¬ 
ory partition 

• All 4 ports available for system control 

• Resident encryptor protects program 
from piracy 

• Power sequencer and watchdog timer 
help ensure crash-proof operation 

• Compatible with industry standard 
8051 instruction set and pinout 

• Clock accuracy is better than 2 min/ 
month @25 deg C 


PIN CONNECTIONS 


P1.0 d 

1 

40 

tr 

< 

o 

o 

P1.1 d 

2 

39 

I] PO.O ADO 

PI.2 d 

3 

38 

d P0.1 ADI 

PI.3 d 

4 

37 

Z1 P0.2 AD2 

PI.4 d 

5 

36 

Z] P0.3 AD3 

PI.5 d 

6 

35 

ZD P0.4 AD4 

PI.6 d 

7 

34 

Z] P0.5 ADS 

PI .7 d 

8 

33 

Z3 P0.6 AD6 

RST d 

9 

32 

Z3 P0.7 AD7 

RXD P3.0 d 

10 

31 

Z] EA*A pp 

TXD .P3.1 d 

11 

30 

Z] ALE/PROO* 

INTO* P3.2 d 

12 

29 

Zl PSEN* 

INTI* P3.3 d 

13 

28 

Z] P2.7 A15 

TO P3.4 d 

14 

27 

Z3 P2.6 A14 

T1 P3.5 d 

15 

26 

Z] P2.5 A13 

WR* P3.6 d 

16 

25 

Z] P2.4 A12 

RD* P3.7 d 

17 

24 

ZD P2.3 A11 

XTAL2 d 

18 

23 

ZD P2.2 A10 

XTAL1 d 

19 

22 

Zl P2.1 A9 

^ss nz 

20 

21 

ZD P2.0 A8 


ORDERING INFORMATION 


DS5000T-XX-XX 



Clock Frequency 

08 8 MHz 

12 12 MHz 

16 16 MHz 

Progrom/Dato RAM 

08 8 Kbytes 

32 32 Kbytes 


DESCRIPTION 

The DS5000T Time Microcontroller offers 
all the features of the DS5000 with the 
added benefit of an embedded real-time 
clock/calendar function. The clock func¬ 
tion itself is accessed as though it were a 
part of the embedded Data RAM so that 
the 32 I/O pins are free for the application 
use. With this feature, new and existing 


microcontroiled systems can now log 
events, schedule activities and time op¬ 
erations. The combination of DS5000T’s 
"soft" features together with a real-time 
clock/calendar provides a powerful con¬ 
troller that adapts to the needs of time- 
driven applications. 
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ECC COMPARISON REGISTER DESCRIPTION Figured 



Figure 1 is the block diagram of the 
DS5000T, illustrating how the embedded 
program/data memory and the embed¬ 
ded clock/calendar (ECC) are connected 
to the CPU. The time parameters avail¬ 
able are hundreths of seconds, seconds, 
minutes, hours, days, dates, months and 
years. Entry to the time function is iden¬ 
tical to the serial communication method 
used by the DS1215 TimeChip. Basically, 
the time function appears as a slice of 
embedded data memory that is enabled 
by the ECE2 bit in the MCON special 
function register. This bit must be set to a 
logic 1 in order to select this new data 


memory map so that the time function 
appears to the CPU as simply a read/write 
memory location. 

Aside from the clock/calendar function, 
the DS5000T operates just like the 
DS5000 Soft Microcontroller so that exist¬ 
ing DS5000 code is upward compatible 
with the DS5000T. Features such as 
nonvolatile data/program memory, 
watchdog timer, power sequencer and 
software encryption are all preserved in 
the DS5000T. Please refer to the DS5000 
data sheet and the User’s Guide for full 
details on its operation. 
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EMBEDDED CLOCK/CALENDAR 
OPERATION 

The embedded clock/calendar (ECC) op¬ 
erates much like the DS1215 TimeChip in 
that a 64 bit serial pattern must be written 
before time information can be read or 
written. The ECC has a pattern recognition 
circuit that checks incoming data to see 
that if it matches the necessary sequence 
which is illustrated in Figure 2. After ail 64 
bits match, the ECC is ready allow the time 
registers to either be written or read. To 
reset the pattern recognition circuit so as to 
look for bit 1 of the sequence, a read cycle 
must be performed. Then the 64 bits of the 
recognition sequence must be written to 
the ECC. If any bit should mismatch, the 
pattern recognition circuit will halt its opera¬ 
tion and only a read cycle will be able to 
reset this circuit. 

Communication to the ECC involves the 
use of the memory map enabled by bit 
ECE2 in the MCON register. Once this bit 
is set to a 1, all embedded memory read/ 
write operations are directed to the ECC 
address space instead of the normal 8/32 
Kbytes of embedded program/data 
memory. Actual read/write operations 
use embedded address lines A0andA2 
of the ECE2 memory map. To write a data 
bit to ECC, a MOVX instruction that forces 
A2 low and AO to the state of the bit must 
be performed. All other address lines 
should be set to a logic 0. Address line 
A2 can be thought of as the write enable to 
the ECC and AO as the write bit. There¬ 
fore, to write the 64 bits of the pattern rec¬ 
ognition sequence, 64 MOVX instructions 
must be executed. 


To read a data bit from the ECC once the 
64-bit pattern has been entered, a read 
MOVX instruction (MOVX A,@Ri or 
MOVX A,@DPTR) must be executed that 
sets A2 to a 1. The data bit desired will be 
then be returned in bit 7 of the accumula¬ 
tor. Therefore, to retrieve the 8 bytes of 
time information in the ECC, 64 read 
MOVX instructions must be executed. 

A flowchart is shown in Figure 3 which 
summarizes how to access the ECC for 
time retrieval and modification. Also, 
Appendix 1 lists a program called 
DEMODS5T which contains sample sub¬ 
routines for communicating with the ECC 
that can be downloaded into the DS5000T 
(via the DS5000K for example). When 
DEMODS5T is run, a dumb terminal can 
retrieve the time from the DS5000T 
through the serial port (RXD,TXD). 
Please contact the Marketing Department 
for any assistance. 
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EGC REGISTER ENTRY FLOWCHART Figure 3 
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ECC TIME REGISTERS DESCRIPTION Figure 4 

ECC 

REGISTER! 7 6 5 4 3 2 1 0 RANGE (BCD) 



ECC REGISTERS 

The time information in the ECC is con¬ 
tained in eight registers that are each 8 
bits long. After the 64 bit recognition 
pattern has been received, data in these 
registers is accessed one bit at a time 
which is shown conceptually in Figure 4. It 
is recommended that data written to or 
read from the ECC include all 64 bits of the 
8 time registers. 

Register data is always in the BCD format 
except for the hours register (Reg 3) 
whose format changes depending upon 
the state of bit 7. If bit 7 is a one, the 12 
hour mode is selected and bit 5 of the 
hours register becomes an AM/PM indica¬ 
tor; PM is indicated by a logic 1 while AM is 
a logic zero. If bit 7 is a zero, the 24 hour 
mode is selected and bit 5 becomes the 
second 10 hour bit (20-23 hours). Figure 5 


contains examples that illustrate the con¬ 
tent of these registers for different modes 
and times. 

ECC SPECIAL BITS 

Bit 5 of the days register (REG 4) is the 
control bit for the ECC micro-power oscil¬ 
lator and it operates similiarly to that in the 
DS1215. Clearing bit 5 to a logic 0 enables 
the oscillator for normal operation; setting 
bit 5 to a logic 1 disables the oscillator and 
halts the ECC timekeeping. It is recom¬ 
mended that bit 5 always be cleared to 0. 

Bit 4 of the days register does not affect 
ECC operation and can be set to any 
state. Register locations shown as logic 
O’s in Figure 6 will always return a 0 when 
being read. Write operations to these bit 
locations are igriored by the ECC and have 
no effect on its operation. 
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APPENDIX 1. 

DS5000T DEMONSTRATION SOFTWARE 


Program DEMODS5T 

This program responds to commands received over the serial 
I/O port to send or receive the date/time information between 
the Embedded Clock/calendar (ECC) in the DS5000T and the 
serial I/O port. This allows an external program access to the 
date/time information. 

The program first sets up the serial port for transmission at 
9600 baud with eight data bits, no parity, and one stop bit. 

Next, the program begins execution of a loop waiting for an 
instruction from the serial port. Two valid instructions, R 
and W, are recognized: 

Receipt of the R character causes the DEMODS5T program 
to read eight bytes of date/time information from 
the DS1215 and send them out over the serial port. 

Receipt of the W character causes the DEMODS5T program 
to wait for eight bytes of date/time information 
from the serial port and write them to the ECC. 

Any other byte received from the serial port is incremented 
and then sent back out to the serial port. 


PCON 

EQU 

87H 


MCON 

EQU 

0C6H 


TA 

EQU 

0C7H 


t 

CSEG 

at 0 



SJMP 

START 



CSEG 

at 30H 


START: 



; Initialization. 


MOV 

TA, #0AAH 

; Timed 


MOV 

TA, #55H 

; access. 


MOV 

PCON, #0 

: Reset watchdog timer. 







MOV 

MCON, #0F8H 

; Turn off CE2 for memory access. 


LCALL 

CLOSE 

; Close date/time registers. 


MOV 

IE. #0 



MOV 

TMOD, #20H 

; Initialize the 


MOV 

THI, #0FAH 

; serial port 


MOV 

TLI, #0FAH 

; for 9600 


ORL 

PCON, #80H 

; baud. 


MOV 

SCON, #52H 


1 . 

MOV 

ICON, #40H 


L. 

JNB 

Rl. L 

: Wait for character. 


CLR 

Rl 

; Clear the receiver. 


MOV 

A, SBUF 

; Load in the character. 


CJNE 

A,#’R’,H 

; Skip if not a read. 


LCALL 

OPEN 

; Set up to read date/time. 

F: 

MOV 

B, #8 

: Set up to send 8 bytes. 

LCALL 

RBYTE 

; Read a byte of date/time. 

G: 

JNB 

Tl, G 

; Wait for end of previous send. 


CLR 

Tl 

: Clear transmitter. 


MOV 

SBUF, 

: Send out the byte. 


DJNZ 

B, F 

; Loop for 8 bytes. 


SJMP 

L 

; Return to main loop. 

H: 

CJNE 

A.#’W’,J 

: Skip if not a write. 


LCALL 

OPEN 

; Set up to read date/time. 

I. 

MOV 

B. #8 

: Set to receive 8 bytes. 

1. 

JNB 

Rl, 1 

; Wait to receive a byte. 


CLR 

Rl 

; Clear the receiver. 


MOV 

A, SBUF 

; Bring in the byte. 


LCALL 

WBYTE 

; Write a byte of date/time. 


DJNZ 

B, 1 

; Loop for 8 bytes. 


SJMP 

L 

: Return to main loop. 

J. 

JNB 

Tl, J 

: If it is neither an R nor a W, 


CLR 

Tl 

: increment the character. 


INC 

A 

: send it back out to the 


MOV 

SBUF, 

: serial port, and then 


SJMP 

L 

; return to the main loop. 
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This subroutine insures that the registers of the timekeeper 
are closed by executing 9 successive reads of the date and time 
registers. The subroutine returns with both the accumulator 
and the B register modified. 


CLOSE: MOV B.#9 

CLOSEA: LCALL RBYTE 

DJNZ B,CLOSEA 
RET 


Set up to read 9 bytes. 
Read a byte; 

Loop for 9 byte reads. 
Return. 


1**** SUBROUTINE TO READ A DATA BYTE**** 
.★*****♦******★***★****♦*★★*★★★★**★♦*★★*****★★★★★★*****★★★♦★ 


This subroutine performs a “context switch” to the CE2 data 
space and then reads one byte from the timekeeping device. 
Then it switches back to the CE1 data space and returns 
the byte read in the accumulator, with all other registers 









: unchanged. 


RBYTE: 


PUSH 

DPL 

PUSH 

DPH 

PUSH 

MCON 

ORL 

MCON,#4 

PUSH 

B 

MOV 

DPL,#4 

MOV 

DPH, #0 

MOV 

B, #8 

PUSH 

ACC 

MOVX 

A, @DPTR 

RLC 

A 

POP 

ACC 

RRC 

A 

DJNZ 

B, LI 

POP 

B 

POP 

MCON 

POP 

DPH 

POP 

RET 

DPL 


Save the data 
pointer on stack. 

Save MCON register. 
Switch to CE2. 

Save the B register. 

Set up for data input. 
Set high address byte. 
Set the bit count. 

Save the accumulator. 
Input the data bit. 

Move it to carry. 

Get the accumulator. 
Save the data bit. 

Loop for a whole byte. 
Restore the B register. 
Restore MCON register. 
Restore the data 
pointer from stack. 
Return. 


;•*** SUBROUTINE TO WRITE A DATA BYTE ***** 


This subroutine performs a “context switch” to the CE2 data 
space and then writes one byte from the accumulator to the 
timekeeping device. Then it switches back to the CE1 data 
space and returns with all registers unchanged. 


WBYTE: PUSH DPL 

PUSH DPH 
PUSH MCON 
ORL MCON,#4 

PUSH B 
MOV DPH, #0 
MOV B, #8 
LO: PUSH ACC 

ANL A, #1 
MOV DPL, A 

MOVX A, @DPTR 


Save the data 
pointer on stack. 

Save MCON register. 
Switch to CE2. 

Save the B register. 

Set high address byte. 
Set the bit count. 

Save the accumulator. 
Set up bit for output. 
Set address to write bit. 
Output the data bit. 







POP ACC 
RR A 
DJNZ B, LO 
POP B 
POP MCON 
POP DPH 
POP DPL 
RET 


Restore the accumulator. 
Position next bit. 

Loop for a whole byte. 
Restore the B register. 
Restore MCON register. 
Restore the data 
pointer from stack. 
Return. 


•*** END OF PROGRAM ““**«** 

END : End of program. 







SELECTED ELECTRICAL CHARACTERISTICS 

The following are selected electrical operating characteristics of the DS5000T. A full set of 
electrical characterics is available in the DS5000 User’s Guide. 


ABSOLUTE MAXIMUM RATINGS* 

Voltage on any pin relative to ground 
Operating Temperature 
Storage Temperature 
Soldering Temperature 


- 0.1 to 7.0V 

- 0“to 70® C 

- 40®C to +70® C 
-260®Cfor 10 sec. 


* This is a stress rating only and functional operation of the device at these or any other 
conditions outside of those indicated in the operation sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods of time may affect 
reliability. 


D.C. CHARACTERISTICS (T^ = 0®C to 70°C; = 5V ± 10%) 


PARAMETER 

SYM. 

MIN. 

TYP. 

MAX. 

UNITS 

NOTES 

Stop Mode Current 

Um 


45 

80 

uA 

4 

Power Fail Warning Voltage 

V 

'^PFW 

4.15 

4.6 

4.75 

V 


Minimum Operating Voltage 

V 

CCmin 

4.05 

IB 

4.65 



Lithium Supply Voltage 

Vu 



3.3 



Programming Supply Voltage 
(Parallel Program Mode) 

Vpp 

12.5 


13.0 

V 


Program Supply Current 

m 

■ 

9.2 

15 

mA 


Operating Current DS5000 8 



20 


mA 

2 

(@12 MHz) DS5000 32 

Im 


25 




Idle Mode Current (@12 MHz) 

^cc 




mA 

3 
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A.C. CHARACTERISTICS 
POWER CYCLING TIMING 


(T^ = 0°C to 70°C: Vcc = 5V ± 10%) 



PARAMETER 

32 

Slew rate from to 


V 


^ Umax 

33 

Crystal start up time 

34 

Power On Reset Delay 


MAX. UNITS 


<csu ("Ot® 5) 


POWER CYCLING TIMING DIAGRAM Figure 6 

''cc - V 

VFW“ 
''’CCMIN - 


Ft 

— 

Vy 

— 






» 

INTERRUPT 

SERVICE 

ROUTINE 

i 

M -► 



INTERNAL 
ET 


LITHIUM 

CURRENT 
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NOTES: 

1. All voltages are referenced to ground. 

2. Maximum operating ICC is measured with 
all output pins disconnected; XTALl 
driven with a clock source at 12 MHz 
with tCLKR, tCLKF = 10 ns. VIL =0.5V, 
VIH = 4.5V; XTAL2 disconnected; 
/EA=RST=PORTO=VCC. 

3. Idle Mode ICC is measured with all output 
pins disconnected; XTALl driven with 
tCLKR, tCLKF = 10 ns. VIL = 0.5V. VIH = 
4.5V; XTAL2 disconnected; EA=RST= 


PORTO=VCC. 

4. Stop Mode ICC is measured with ali output 
pins disconnected; EA=PORTO=VCC; 
XTAL2 not connected; RST = VSS. 

5. Crystal start up time is the time required 
to get the mass of the crystal into 
vibrational motion from the time that 
power is first appiied to the circuit untii 
the first clock pulse is produced by the 
on-chip oscillator. The user should check 
with the crystal vendor for a worst case 
spec on this time. 




DS5000T 

Time Microcontroller 




















11^ Dallas Semiconductor 
CMOS Microcontroller 


PRELIMINARY 

DS5000FP 


FEATURES 

• Offers the microcontroller die used in the 
DS5000 DIP packaged in an 80-pin Quad 
Flat Pack (QFP) 

• Provides access to Embedded Address/Data 
Bus signals not available on the DS5000 DIP 

• Embedded Address/Data bus frees up port 
pins for I/O use 

• Direct interface to byte wide memories 

• Supports up to 64 KBytes of Program/Data 
memory 

• Incorporates battery switching/monitoring 
circuitry for powering external memory devices 
in the absence of Vcc 

• Ultra-low standby current-less than 75 nA 

• Fully compatible with 8051 instruction set 


DESCRIPTION 

The DS5000FP 80-pin Quad Flat Pack (QFP) 
version contains a Stand-alone DS5000 die 
which normally resides in a 40-pin DS5000 DIP 
package. It retains all the hardware features of 
a DS5000 DIP and can be used much like ROM- 
less versions of the 8051 except that with the 
DS5000FP all four ports are freed up for gen¬ 
eral-purpose I/O. An external battery can be 
attached to this chip to power external SRAM(s) 
in the absence of Vcc. This gives the user the 
flexibility of using his own batteries and memo- 


PIN CONNECTIONS 



1 24 


ORDERING INFORMATION 


DS5000FP-XX 

-08 

08 MHz 


-12 

12 MHz 


-16 

16 MHz 


ries to implement a non-volatile microcontroller 
solution with the “soft” features inherent in the 
DS5000 DIP. EPROM devices can be used for 
program memory in applications not requiring 
reloadable software. 

Of the 80-pins on the package, only 68 are 
actually tied to pads on the die. The rest of the 
pins are no-connects. 40-pins of the 68 signal 
pins are identical in function to the 40 pins of a 
standard DS5000. The other 28-pins are nor¬ 
mally used to interface to the Embedded RAM 
and the lithium source on the standard DS5000 
DIP products. 
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PIN DESCRIPTION (by pin number) 

The pin assignments for this package according to pin number are summarized below (names with 
an * suffix indicate active low signals): 


EIM 

SIGNAL 

DESCRIPTION 

1 

P0.4 

Port 0 bit 4 

2 

NC 

No Connect 

3 

NC 

No Connect 

4 

EA9 

Embedded Address line 9 

5 

P0.3 

Port 0 bit 3 

6 

EA8 

Embedded Address line 8 

7 

P0.2 

Port 0 bit 2 

8 

EA13* 

Embedded Address line 13 

9 

P0.1 

Port 0 bit 1 

10 

ER/W* 

ReadA/Vrite 

11 

PO.O 

Port 0 bit 0 

12 

^cco 

Vpj. output to CMOS static RAM pin 

13 

V 

*00 

Vpg input from system power supply 

14 

V 

*00 

Vgg input from system power supply 

15 

P1.0 

Port 1 bit 0 

16 

EA14* 

Embedded Address line 14 

17 

P1.1 

Port 1 bit 1 

18 

EA12 

Embedded Address line 12 

19 

PI .2 

Port 1 bit 2 

20 

EA7 

Embedded Address line 7 

21 

PI .3 

Port 1 bit 3 

22 

NC 

No Connect 

23 

NC 

No Connect 

24 

EA6 

Embedded Address line 6 

25 

PI .4 

Port tbit4 

26 

EA5 

Embedded Address line 5 

27 

P1.5 

Port 1 bit 5 

28 

EA4 

Embedded Address line 4 

29 

PI.6 

Port 1 bit 6 

30 

EA3 

Embedded Address line 3 

31 

P1.7 

Port 1 bit 7 

32 

NC 

No Connect - internally tied to substrate 

33 

EA2 

Embedded Address line 2 

34 

RST 

Reset 

35 

EA1 

Embedded Address line 1 

36 

P3.0 / RXD 

Port 3 bit 0 / Receive Data Input 

37 

EAO 

Embedded Address line 0 

38 

P3.1 /TXD 

Port 3 bit 1 / Transmit Data Output 
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39 

P3.2 / INTO* 

Port 3 bit 2 / External Interrupt Input 0 

40 

P3.3/INT1* 

Port 3 bit 3 / External Interrupt Input 1 

41 

P3.4/T0 

Port 3 bit 4/Timer Counter Input 0 

42 

NC 

No Connect 

43 

NC 

No Connect 

44 

P3.5/T1 

Port 3 bit 5 / Timer Counter Input 1 

45 

P3.6/WR* 

Port 3 bit 6 / Write Enable 

46 

P3.7 / RD* 

Port 3 bit 7 / Read Enable 

47 

XTAL2 

Crystal Input 2 

48 

XTAL1 

Crystal Input 1 

49 

P2.0 

Port 2 bit 0 

50 

P2.1 

Port 2 bit 1 

51 

P2.2 

Port 2 bit 2 

52 

GND 

Ground 

53 

GND 

Ground 

54 

Vu 

Lithium Voltage Input 

55 

EDO 

Embedded Data line 0 

56 

P2.3 

Port 2 bit 3 

57 

EDI 

Embedded Data line 1 

58 

P2.4 

Port 2 bit 4 

59 

ED2 

Embedded Data line 2 

60 

P2.5 

Port 2 bit 5 

61 

ED3 

Embedded Data line 3 

62 

NC 

No Connect 

63 

NC 

No Connect 

64 

P2.6 

Port 2 bit 6 

65 

ED4 

Embedded Data line 4 

66 

P2.7 

Port 2 bit 7 

67 

EDS 

Embedded Data line 5 

68 

PSEN* 

Program Store Enable 

69 

ED6 

Embedded Data line 6 

70 

ALE 

Address Latch Enable 

71 

ED7 

Embedded Data line 7 

72 

NC 

No Connect - internally tied to substrate 

73 

EA* 

External Access Enable 

74 

ECE1* 

Embedded Chip Enable 1 

75 

P0.7 

Port 0 bit 7 

76 

EA10 

Embedded Address line 10 

77 

P0.6 

Port Obit 6 

78 

ECE2* 

Embedded Chip Enable 2 

79 

P0.5 

Port 0 bit 5 

80 

EA11 

Embedded Address line 11 
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PIN DESCRIPTION (by pin function) 

The following is a pin description organized by pin function: 


PIN 

SIGNAL 

DESCRIPTION 

13,14 

^cc 

VgQ input from system power supply 

52-53 

GND 

Ground 

47 

XTAL2 

Crystal Input 2 

48 

XTAL1 

Crystal Input 1 

68 

PSEN* 

Program Store Enable 

70 

ALE 

Address Latch Enable 

73 

EA* 

External Access Enable 

34 

RST 

Reset 

75 

P0.7 

Port 0 bit 7 

77 

P0.6 

Port 0 bit 6 

79 

P0.5 

Port 0 bit 5 

1 

P0.4 

Port 0 bit 4 

5 

P0.3 

Port Obit3 

7 

P0.2 

Port O bit 2 

9 

P0.1 

Port 0 bit 1 

11 

PO.O 

Port o bit 0 

31 

PI .7 

Port 1 bit 7 

29 

P1.6 

Port 1 bit 6 

27 

PI .5 

Port t bits 

25 

PI .4 

Port 1 bit 4 

21 

P1.3 

Port 1 bit 3 

19 

P1.2 

Port tbit 2 

17 

P1.1 

Port 1 bit 1 

15 

P1.0 

Port 1 bit 0 

66 

P2.7 

Port 2 bit 7 

64 

P2.6 

Port 2 bit 6 

60 

P2.5 

Port 2 bit 5 

58 

P2.4 

Port 2 bit 4 

56 

P2.3 

Port 2 bit 3 

51 

P2.2 

Port 2 bit 2 

50 

P2.1 

Port 2 bit 1 

49 

P2.0 

Port 2 bit 0 

46 

P3.7 / RD* 

Port 3 bit 7 / Read Enabie 




45 

P3.6/WR* 

Port 3 bit 6 / Write Enable ^ ^ ^ ^ 

44 

P3.5/T1 

Port 3 bit 5 /Timer Counter Input 1 

41 

P3.4/T0 

Port 3 bit 4 / Timer Counter Input 0 

40 

P3.3/INT1* 

Port 3 bit 3 / External Interrupt Input 1 

39 

P3.2 / INTO* 

Port 3 bit 2 / External Interrupt Input 0 

38 

P3.1 /TXD 

Port 3 bit 1/Transmit Data Output 

36 

P3.0/RXD 

Port 3 bit 0 / Receive Data Input 

12 

^CCO 

V(,p output to CMOS static RAM pin 

54 

Vu 

Lithium Voltage Input 

16 

EA14* 

Embedded Address line 14 

8 

EA13* 

Embedded Address line 13 

18 

EA12 

Embedded Address line 12 

80 

EA11 

Embedded Address line 11 

76 

EA10 

Embedded Address line 10 

4 

EA9 

Embedded Address line 9 

6 

EA8 

Embedded Address line 8 

20 

EA7 

Embedded Address line 7 

24 

EA6 

Embedded Address line 6 

26 

EA5 

Embedded Address line 5 

28 

EA4 

Embedded Address line 4 

30 

EA3 

Embedded Address line 3 

33 

EA2 

Embedded Address line 2 

35 

EA1 

Embedded Address line 1 

37 

EAO 

Embedded Address line 0 

71 

ED7 

Embedded Data line 7 

69 

ED6 

Embedded Data line 6 

67 

EDS 

Embedded Data line 5 

65 

ED4 

Embedded Data line 4 

61 

ED3 

Embedded Data line 3 

59 

ED2 

Embedded Data line 2 

57 

ED1 

Embedded Data line 1 

55 

EDO 

Embedded Data line 0 

74 

ECEI* 

Embedded Chip Enable 1 

78 

ECE2‘ 

Embedded Chip Enable 2 

10 

ER/W* 

Embedded Bus Read/Write 





The following discussion provides information 
specifically for use with the DS5000FP. Consult 
the DS5000 DIP data sheet and user’s guide for 
a complete explanation of the DSSOOOs’ fea¬ 
tures and operation. 

EMBEDDED ADDRESS/DATA BUS 

The embedded address and data busses are 
used on the DS5000FP to connect to external 
byte-wide memory devices. Pins A0-A14 ad¬ 
dress upto 32 KBytes of Program/Data memory 
which is transferred over pins ED0-ED7 (a bidi¬ 
rectional port). An additional 32 KBytes of data 
memory (cannot be used for program memory) 
can be addressed by using ECE2* (manipulation 
of ECE2* is described in the DS5000 data 
sheet). The ER/W* signal connects to the WE* 
inputs of the memory devices to indicate a read 
or write operation. Figure 1 shows a typical 
connection using 32Kx8 SRAM devices while 
Figure 2 shows one with 8Kx8 devices. 

The ECE1* signal is used to enable a single 
memory device for program and/or data mem¬ 
ory. The address partition between program 
and data memory is determined by the contents 
of the MCON register just like in the normal 
DS5000 DIP. Also the range bit in the MCON 
register must match the size of the memory 
attached: either 8 or 32 KBytes. The timing 
characteristics of the embedded address/data 
bus and its associated control signals (ECEI*, 
ECE2* and ER/W*) are given at the back of this 
data sheet. 


MEMORY SELECTION 

When using battery-backed SRAM with the 
DS5000FP, the most important parameter to be 
cognizant of is the standby current drain of the 
SRAM. This parametertogether with the capac¬ 
ity of the battery determine the how long data will 
remain nonvolatile. Some recommended 
SRAM’s that offer low standby current are 
shown below: 

8Kx8 32Kx8 

Toshiba TC5564 
NEC UPD4464 
Sharp LH5164 

Hitachi HM6264LP-SL HM62256LP-SL 

Typically, larger memory sizes (e.g. 32K x 8) 
consume more dynamic and standby current; 
consequently a larger capacity battery may be 
required for an acceptable data retention lifes¬ 
pan. 

BATTERY SELECTION 

To maintain adata retention lifespan of 10 years 
or greater, the lithium enery source offers a 
compact, reliable choice. Typical lithium 
sources offer 10 years of shelf life and capacities 
exceeding 200 mA-hours (mAH). For example, 
a type CR2330 manganese dioxide 3V lithium 
battery (260 mAH) when used with a Hitachi 
HM62256LP-SLcan typically provide 14.8 years 
of continuous data retention at 25 degrees C. 
The calculation which should be used is shown 
below and can be used to estimate data reten¬ 
tion lifespans with different memory/battery 
combinations: 


Data retention = fbatterv capacity in mAHVf memory standby current + 75 nA1 

(24 hours)(365 days/year) 

= f260mAHVf 0.002 mA tvpicah 
(24)(365) 


= 14.8 years typical. 
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The 75 n A figure refers to the maximum internai 
leakage current of the DS5000FP when it is op¬ 
erating in the data retention mode (V^,. is ab¬ 
sent). Type CR batteries are highly recom¬ 
mended because their voltage variability under 
load is very stable. This is important because 
the battery voltage Is used to define the trip point 
at which the DS5000FP enters the data reten¬ 
tion mode ( when the battery is switched in to 
power the SRAM and the internal registers). 
Some recommended 3V lithium batteries are 
shown below: 


Source & P/N Capacity 

Panasonic CR1620 60 mAH 

Panasonic CR2330 260 mAH 

Sanyo CR1620 60 mAH 

Sanyo CR2430 270 mAH 


The cheaper, smaller capacity batteries are 
listed for applications where the SRAM’s are 
screened to lower standby currents (published 
SRAM standby currents are usually very conser¬ 
vative). 

If battery voltages other than 3V are used, it 
should be noted that most CMOS SRAM's are 
guaranteed to retain data only to 2V. The 
internal voltage drop from the VLI input (pin 36) 
to Vgpo (pin 1) is typicaliy 0.5V which means that 
a 3V battery will cause an actual 2.5 volts to 
appear at resulting in a 0.5V margin. 
Vpgo would be connected to the input(s) of 
the connected SRAM(s). Lower battery volt¬ 
ages than 3V will of course result in less margin. 

POWER MANAGEMENT 

The trip points that use the battery voltage at V^ 
as a reference are Vp^^, and V„ Vpp„ 
(Power Fail Warning) is the voltage threshold for 
Vgg which causes the PCON.5 bit to be set. In 
addition, a Power Fail Warning interrupt will be 
generated if so enabled by the EPFW bit 
(PCON.3). Full processor operation continues 
at this point. However, if V^,,, dips below 
Vccmin ECEI*, ECE2* and EA14* go high to 


protect the external RAM contents. (EA14* 
stays high for use with 8Kx8 RAMs). The proc¬ 
essor is shut down and all other pins are three- 
stated. The V(.(.source still powers all circuitry at 
this time. When V^j-dipsturthertobelow V^ the 
battery source present at V^, will begin to supply 
current to the DS5000 and to devices powered 
from the V^^j, output. ECEI*, ECE*2 and EA14 
remain high, although high at whatever V^^q is at 
(which typically is VLI - 0.5V). Consult the 
DS5000 USER’sGUIDEforfurtherdetails about 
the power management features. 

In the DS5000 DIP spec, absolute numbers are 
given forthe Vpp„ Vp^^i^and V^, since the battery 
used is internal and not a variable determined by 
the user. In the DS5000FP however, the battery 
used is a variable and affects the trip points 
accordingly. To determine the resultant trip 
points for a given battery voltage, use the follow¬ 
ing equations (V^, refers to the actual battery 
voltage): 

Vpp^ = 1.45 X VLI 

Vcc^«N =1.40XVLI 

VL,(trip) = 1.00 X VLI 

ENCRYPTION NOTES 

The resident encryptor of the DS5000FP oper¬ 
ates identically as in the DIP version. When 
encryption is enabled by loading the encryption 
key registers with a 40-bit key, the DS5000FP 
will encrypt both data and addresses using this 
key value as a seed. Encryption only operates 
on program/data memory controlled by ECEI*; 
data memory controlled by ECE2‘ will not be 
encrypted. 
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ABSOLUTE MAXIMUM RATINGS * 

Voltage on any pin relative to ground -0.1 to 7.0V 

Operating Temperature -0 deg. to 70 deg. C 

Storage Temperature -40 deg. C to +70 deg. C 

Soidering Temperature 260 deg. C for 10 sec. 

*This is a stress rating oniy and functional operation of the device at these or any other conditions 
outside of those Indicated in the operation sections of this specification is not impiied. Exposure 
to absolute maximum rating conditions for extended periods of time may affect reliability. 


The DS5000FP adheres to all of the published A.C. and D.C. specifications for the DS5000. The 
following are additional operating characteristics which apply only to the DS5000FP. In the 
following specifications 1 TCLK machine cycle = 12 oscillator cycles. 


D.C. CHARACTERISTICS (T^ = 0 to 70 deg C; = 5V± 10%) 


PARAMETER 

SYM. 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Input Low Voltage 


-0.3 


0.8 

V 


Input High Voltage 
(all pins except XTAL1 
andRST) 


2.0 


Vcc+0.3 

V 


Input High Voltage 
(RST.XTALI) 

CM 

X 

> 

3.5 


V,,+0.3 

V 


Output Low Voltage 
@loL= 1.6 mA 
(Ports 1,2,3) 

VoLI 


0.15 

0.45 

V 


Output Low Voltage 
@ Iq^ = 3.2 mA 
(Port 0, ALE, PSEN*, 
EAO-14, EADO-7, ERA/V*, 
ECE1*, ECE2*) 

Vou 


0.15 

0.45 

V 


Output High Voltage 
@ Iq„ = -80 uA 
(Ports 1,2,3) 

^OH1 

■ 

4.8 


• V"' i 
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PARAMETER 

SYMBOL 

Output High Voltage 
@ = -400 uA 

(Port 0. ALE. PSEN*. 
EAO-14, EADO-7, ERM*. 
ECEr, ECE2*) 

VoHa 

Input Low Current 
@ V,„ = 0.45 V 
(Ports 1,2,3) 

',L 

Transition Current 
1to0;V„ = 2.0V 
(Ports 1,2,3) 

'tl 

Input Leakage Current 
0.45<V,,<V,, 

(Port 0) 

'li 

Input Leakage Current 

0.0 ^V,,^ 0.1 or 

^CC ’ 

( EDO-7) 

'u 

Input Leakage Current 

0.1 <V,^<V,^-0.1 
(EDO-7) 

Il3 

RST, EA* pull-down 
resistor 

^RE 

Operating Supply Current 
@ 12 MHz 

^CC 

Stop Mode Current 

^SM 

Idle Mode Current 
@ 12 MHz 


Lithium battery voltage 
(Vu) 


Output supply voltage 
(^cco) 

^CC01 
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PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Output supply voltage 
battery-backed mode 
(V^..^ ECE1*, ECE2* 
EA14*) 

^CC02 


V„.0.5 


V 


Output supply current 
@V,,o = V,,-0.3V 

^CC01 



80 

mA 

5 

Battery-backed quiescent 
current 

lu 


5 

75 

nA 

6 


NOTES: 

1. Maximum operating is measured with aii 

port pins disconnected; XTAL1 driven with tg^,^ 
tcLKF = 10 ns, V|L = 0.5V, = 4.5V; XTAL2 

disconnected; EA* = RST = Port 0 = V^^ 

2. Stop mode 1^^ is measured with aii ouput 
pints disconnected; EA* = Port 0= Vgg.XTAL2 
disconnected; RST = VSS. 

3. Idle mode Ipg is measured with all ouput 
pins disconnected; XTAL1 driven with 

'cLKF = 10 ns, V|L = 0.5V, V|„ = 4.5V; XTAL2 
disconnected; EA* = Port 0 = V^^ RST = VSS. 


4. Measured with no load on the battery. The 
range givenguarantees that the DS5000FP will 
meet all publishedspecifications1ortheDS5000, 
especially those concerning power manage¬ 
ment trip points (Vp,„ and V^.^ min). 

5. Ippo, is the maximum average operating 
current that can be drawn from V^^q in normal 
operation. 

6. Ili is the current drawn from V,^, input when 
Vgg = 0V and VgpQ is disconnected. 
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EMBEDDED ADDRESS/DATA BUS TIMING 
A.C. CHARACTERISTICS 


{T^ = 0°to 70“ C; Vcc = 5V ± 10%) 


# 

PARAMETER 

SYMBOL 

MIN. 

MAX. 

UNITS 

56 

Delay to Embedded Address Valid 
from ECE1* low during opcode fetch 

H 


20 

ns 

57 

ECE1‘ or ECE2* Pulse Width 


4TCLK-15 


ns 

58 

Embedded Address Hold after ECE1 * 
high during opcode fetch 

^CEIHPA 

2TCLK-20 


ns 

59 

Embedded Data setup to ECE1 * 
high during opcode fetch 

^OVCEIH 

1TCLK+40 


ns 

60 

Embedded Data hold after ECEI* 
high during opcode fetch 

^CEIHOV 

10 


ns 

61 

Embedded Address Hold after ECE1 * 
or ECE2* high during MOVX 

^CEHDA 

4TCLK-30 


ns 

62 

Delay from Embedded Address Valid 

to ECEI* or ECE2* iow during MOVX 


4TCLK-25 


ns 

63 

Embedded Data setup to ECE1* 
or ECE2* high during MOVX (read) 

^DACEH 

1TCLK+40 


ns 

64 

Embedded Data hold after ECEI* 
or ECE2* high during MOVX (read) 

^CEHDV 

10 


ns 

65 

Embedded Address Valid to ERAW* 
active during MOVX (write) 

^AVRWL 

3TCLK-35 


ns 

66 

Delay from ER/W* low to Valid 

Data Out during MOVX (write) 

^RWLDV 

20 


ns 

67 

Valid Data Out hold time from ECE1 * 
or ECE2* high 

^CEHDV 

1TCLK-15 


ns 

68 

Valid Data Out hoid time from ERA/V* 
high 

^RWHDV 

0 


ns 

69 

Write puise width (ERA/V* iow time) 

^RWLPW 

6TCLK-20 


ns 
































































EMBEDDED ADDRESS/DATA BUS OPCODE FETCH CYCLE Figure 3 
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FIGURE 3: EMBEDDED ADDRESS/DATA BUS OPCODE FETCH 


WITH EMBEDDED DATA MEMORY READ 
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EMBEDDED ADDRESS/DATA BUS OPCODE FETCH WITH EMBEDDED DATA 
MEMORY READ Figure 4 


XTAL2 

ALE 


MACHINE CYCLE 


MACHINE CYCLE 


\*~ 

\P2[P^ 1P2(P1 lP2lP1 lP2lP1 lP2lP1 lP2lP11P21P1 lP2lP1 lP2lP1 lP2lP1 lP2lP1 lP2lP11 

[nniuMuinjiruiiu^ 

_r^ _ r\ _rv 


R/W* _ 


PC OUT X 

PC OUT )( 

DPL AND (DPH OR P2 SFR OUT) 

)(PC OUT 

CEU ^ ^ 






_ 1 


^_ 



EMBEDDED ADDRESS/DATA BUS OPCODE FETCH WITH EMBEDDED DATA 
MEMORY WRITE Figure 5 
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Dallas Semiconductor 
Evaluation Kit 


PRELIMINARY 

DS5000TK 



FEATURES: 

• Allows immediate evaluation of DS5000T or 
DS5000 in an existing application 

• Supplied with DS5000T 32, software 
diskette, DS5000 User’s Guide, In System 
Loader hardware 

• Supports in-system serial downloading of 
DS5000T from an IBM PC host 

• DS5000T supports all functions of DS5000 
with addition of real-time clock 

• DownloadsA/erifies Intel Hex absolute object 
files residing on IBM PC 

• User-friendly software prompts user for 
required system configuration information 

• Supports serial download rates up to 9600 
bps 

• Requires no support circuit overhead on 
target system 





DESCRIPTION 

The DS5000TK is a development support sys¬ 
tem which is designed to allow immediate evalu¬ 
ation of the DS5000T Time Microontroiler in a 
system application. The DS5000TK is an up¬ 
graded version of the DS5000K. Since the 
DS5000T performs all of the functions associ¬ 
ated with the DS5000 Soft Microcontroller, it may 
aiso be used for evaluation of any of the versions 
of a DS5000 for a new or existing design. 

Materials provided with the kit include a 
DS5000T with 32 Kbytes of RAM, full documen¬ 
tation on the DS5000 and DS5000T, In System 


Loader serial download hardware, and software 
forthe IBM PC (KIT5K). Using the Evaluation Kit, 
the user can quickly configure the DS5000T for 
operation in the target system. This configura¬ 
tion can be performed without detailed knowl¬ 
edge of the operation of the DSSOOO’s Serial 
Load Mode. The DS5000T Evaluation Kit not 
only serves as a first-time evaluation system for 
the DS5000 or the DS5000T, but also performs 
the equivalent function of an EPROM program¬ 
ming system throughout the prototyping phase 
of the design cycle. 
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The Evaluation Kit’s In System Loader hardware 
allows application software to be loaded into the 
DS5000T while it is connected to the target 
system, eliminating the need for removal of the 
device when reprogramming is required. The In 
System Loader hardware consists of an RS232 
cable that connects to the RS232 Fixture which 
houses the appropriate interface circuitry and 
provides a 40-pin Zero-Insertion-Force socket 
for the either the DS5000 or DS5000T. The 
Fixture in turn attaches to the 40-pin target cable 
which connects to the microcontroller socket in 
the target system. The hardware provides the 
mechanism for the KIT5K software to take con¬ 
trol of the DS5000T via the RS232 cable, place 
thedevice in its Serial Program Load Mode, and 
transmit new software to the device. 

KITSKis a user-friendly software package which 
provides a high-level user interface to the 
DS5000T via its Serial Load Mode. When the 
Program command is executed, the user is 
walked through a series of system configuration 
questions so that the DS5000T can be properly 
initialized before downloading takes place. 
Parameters such as the device’s Program/Data 
Memory mapping and Software Encryption 
operation are initialized in the proper order in this 
fashion. KIT5K manages all of the communica¬ 


tion with the DS5000T during the downloading 
process, so thatthe details of the serial download 
operation can remain transparent to the user. 
For more advanced users, KIT5K provides a 
number of commands which allow individual 
manipulation of the DSSOOO’s resources. For 
example, these commands allow the direct ini¬ 
tialization of the MOON register, loading of the 
40-bit Encryption Key word, and setting and 
clearing of the Security Lock. In addition, an 
individual memory location examine and change 
capability is provided to allow patches to be 
made to the application software. When the 
loading operation is completed, the device can 
be released on command from the PC to run the 
application software. 

SYSTEM REQUIREMENTS 

The Evaluation Kit requires an IBM PC or com¬ 
patible with DOS 2.0 or later and at least 128K 
bytes of memory. In addition an RS232 port must 
be available which is configured as COM1 
(03F8H, IRQ4) or COM2 (02F8H, IRQ3). Dis¬ 
plays which are supported include monochrome, 
color graphics, or enhanced graphics (Mode 3). 

Power (+5V) must be supplied to the RS232 
fixture from the V^.^, pin of the target system via 
the Target Cable (see figure 1). 
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DS5000T EVALUATION KIT: IN SYSTEM LOADER HARDWARE FIGURE 1 

















The In System Loader hardware consists of the components which are depicted in Figure 1, and which 


are described below: 



Name 

Dallas 

Part# 

Pgsprlpfion 

RS232 Connector 

DS9062-6 

Adaptor with cable. Adaptor provides 
DB25 female connector for connection 
to an RS232C IBM PC COM port on 
one side and RJ11 female on the other 
side. Cable carries RS232 signals 
required by the kit with two male RJ11 
jacks on either end. 

RS232 Fixture 

DS9060 

RS232 serial interface for DS5000. 
Provides RJ11 female for RS232 signal 
connection, 40-pin DIP IC socket for 
DS5000, and 40-pin PC edge connector 
for connection to target cable. 

Target Cable 

DS9061-5 

40-pin adaptor cable which connects 


the 40-pin edge connector on the 
RS232 Fixture to the target system 
microcontroiier socket. 


The purpose of the In System Loader hardware is to serialiy downioad the DS5000T on command from 
the KIT5K software in such a manner that it wiii be transparent to the hardware on the target system. 


KIT5K COMMANDS 

KIT5K is the software environment supplied with the DS5000T Evalution Kit. It provides a high-level 
interface for loading application software to the DS5000T or for setting its configuration parameters. 


After KIT5K has been invoked and the prompt has been displayed (as described above), commands 
may be entered by the user. KIT5K operates either in interactive mode, or in batch mode. The user 
will not see any of the communication between KIT5K and the DS5000T (except when debug is on). 
The following is a summary of commands recognized by the KIT5K software. 


cd 

com 

dir 

display 

do 

dump 

edit 

exit 

fill 

help 


Change to another directory or show the default directory. 
Specify the COM port for the In System Loader hardware. 

List the default directory or specified path. 

List Embedded RAM contents in debug format. 

Execute a list of KIT5K commands from a file. 

Dump Embedded RAM in Intel Hex to a file. 

Individual examine/change Embedded RAM bytes in DS5000T. 
Exit the KIT5K program; return to MS-DOS. 

Fill Embedded RAM with a constant value. 

Describe the function and syntax of KIT5K commands. 
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key 

load 

lock 

logoff 

logto 

mcon 

partition 

pgmode 

program 

quit 

range 

run 

speed 

status 

type 

unlock 

verify 


Load the 40-bit Encryption Key word. 

Load Embedded RAM from an Intel Hex object file. 

Set the Security Lock on the DS5000T. 

Disable logging of KIT5K commands. 

Log KIT5K commands to the specified file. 

Set the MCON register with a specified value. 

Set the Partition Address with a specified value. 

Place the DS5000T in its Serial Load Mode. 

Program the automatically with a configuration file. 

Same as exit; leave the KIT5K program; return to MS-DOS. 
Set the Range Address to 8K or 32K. 

Disable Serial Load Mode; begin execution. 

Specify the serial baud rate to be used during loading. 
Display status. 

Type the requested filename to the screen. 

Clear Security Lock. 

Verify Embedded RAM with the specified Intel Hex file. 


ELECTRICAL SPECIRCATIONS 

Operating Temperature Range 0 to +50 degrees C 

System Power Supply Requirements +5V @ 100 mA max; 

from Target System 50 mA typical 

(DS5000 installed in target system; no load on 
port pins, PSEN*, ALE) 

INTERFACE 

Connectors; 

25-pin RS232 ‘D’ type to RJ11 jack adaptor 
RJ11 on RS232 Fixture 

40-pin card edge (0.1" centers) on RS232 Fixture 
40-pin edge connector on Target Cable 
40-pin DIP plug on Target Cable 




11^ Dallas Semiconductor PRELIMINARY 

DS5000 Development Kit DS5000DK 


FEATURES 

• Low-cost real-time in-circuit emulation 
system for DS5000 

• Supports memory examine/change, register 
examine/change, breakpoints, single-step 
operation 

• Based on IBM-PC or compatible 

• Unique, multi-windowed, dynamic display 
provides user-friendly interface 

• Source code window supports symbolic 
program listing 

• Register window provides easy access to 
Special Function and Data registers 

• Symbolic data access by type of symbol 

• Flowgraph window provides either a histo- 
graph or flowchart during program execution. 

• On-line help facillity 

• Provides direct debugging support for pro¬ 
grams written in Archimedes C-51 


DESCRIPTION 

The DS5000DK supports symboiic reai-time 
development of software for the DS5000 Soft 
Microcontroiler from an IBM PC. It features a 
dynamic, multi-windowed user interface which 
can shorten development times for DS5000 
applications. The multiple windows allow the 
engineer to view the entire dynamic state of the 
Soft Microcontroller at a glance. Both assembly 
language as well'as “C” language development 



are supported. The DS5000DK runs on any IBM 
PC or compatible. 

The DS5000DK is supplied with a compact in- 
circuit emulation hardware module which con¬ 
nects to the IBM PC via a COM port. A 40-pin 
plug is used for insertion into the DS5000 socket 
in the user’s application (or target) system. No 
specialized hardware is required on the PC bus. 
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DS5000DK DEVELOPMENT KIT: EMULATION MODULE FIGURE 1 














Software diskettes are supplied which contain 
the CYS5000™ software package (which in¬ 
cludes a cross assembler) and the ICE5000™ 
control software. 

The DS5000DK not only supports the 8051 
compatible features of the DS5000, but also the 
unique features of the DS5000. These include 
the dynamic partitioning of the program and data 
memory space, the power fail interrupt and 
watchdog timer for crashproof operation, and 
encryption operation for software security. 

The ICE5000 control program with its dynamic 
user interface provides a unique and easy ac¬ 
cess to all DS5000 resources. Multiple windows 
are used to view the activities in Program space. 
Data Register space. Data RAM space, Bit 
space, and Special Function Register space. All 
special bits and registers are automatically la¬ 
beled when you access them. 

The DS5000DK supports development of pro¬ 
grams written in Cthat utilize the Ccompilerfrom 


Archimedes Software, Inc., of San Francisco, 
CA. 

The DS5000DK is being sold by Dallas Semicon¬ 
ductor through a special arrangement with 
Cybernetic Microsystems, San Gregorio, CA. 
ICE5000 and CYS8051 are registered trade¬ 
marks of Cybernetic Microsystems. 

SYSTEM REQUIREMENTS 

The development kit requires an IBM PC or 
compatible with DOS 2.0 or later and at least 
128K bytes of memory. In addition an RS232 
port must be available which is configured as 
COM1 (03F8H, IRQ4) or COM2 (02F8H, 1RQ3). 
Displays which are supported include mono¬ 
chrome, color graphics, or enhanced graphics 
(Mode 3). 

Power (+5V) on the pin, system ground on 
GND, and a system clock or crystal on XTAL1 
and XTAL2 must be supplied to the emulation 
module from the target system via the appropri¬ 
ate pins on the Target Cable (see below). 
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DS5000DK HARDWARE 

The development kit hardware consists of the components which are depicted in Figure 1, and which 
are described below; 


Name 

RS232 Connector 


Emulation Module 


Target Cable 


The DS5000DK hardware provides all of the 
necessary control circuitry to facilitate memory 
examine/change, single-step/multi-step capa¬ 
bility, and breakpoint detection. In addition, real¬ 
time in-circuit emulation of the application pro¬ 
gram in the target system is supported with no 
wait states. 

CYS8051 SOFTWARE 

The CYS8051 software package is a set of 
programs that runs on an IBM PC that are used 
for software development for the DS5000 or for 
any microcontroller in the 8051 family. The 
package consists of a number of different pro¬ 
grams and utiiities which support assembly lan¬ 
guage program development for these micro¬ 
controllers. 

The main part of the package is the symbolic 
macro assembler. It accepts source code from 
an input file, written in the 8051 assembiy lan¬ 
guage, and generates a list fiie and an Intel 
format Hex file as output. The assembler sup¬ 
ports macros, conditional assemblies, and a 


Description 

Adaptor with cable. Adaptor provides 
DB25 female connector for connection 
to an RS232C IBM PC COM port on one 
side and RJ11 femaie on the other side. 
Cable carries RS232 signals required by the 
development kit with two male RJ11 jacks 
on either end. 

Real-time emulation hardware module. 
Provides RJ11 female for RS232 signal 
connection, and 40-pin PC edge connector 
for connection to target cable. 

40-pin adaptor cable which connects the 40- 
pin edge connector on the RS232 Fixture to 
the target system microcontrolier socket. 


number of new directives. The source programs 
can be written using standard mnemonics. 
Source programs are written by the user before 
entering the package, an can be generated by a 
standard system text editor, such as Sidekick or 
Wordstar. 

The software package also includes a number of 
utility commands, such as saving a HEX file from 
internal memory, displaying internal memory, 
typing a file, and setting various operating para¬ 
meters. Finally, the software package also 
includes some commands implemented through 
DOS. A directory command gives a listing of the 
current directory, and a general DOS command 
allows the user to send any command to the 
operating system. 

ICE5000 SOFTWARE 

The ICE5000 control software provided with the 
DS5000DK provides a unique, multi-windowed 
user interface which allows the user to have a 
complete view of the internal state of the DS5000 
during execution of the application program. 
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Operation of the DS5000DK begins by connect¬ 
ing the RS232/DB25 connector to COM 1 of an 
IBM PC or PS system, then piugging the 40-pin 
connector of the fiat cabie terminator into an 
8051 compatibie socket in the target circuit. 


Power is then appiied to the target circuit and the 
ICE5000 software is executed in the PC.The 
system wiii then dispiay the foiiowing command 
summary menu: 


ICE5000 (TM) v3.2 Serial # 

Copyright Cybernetic Micro Systems 1984,85,86,87,88 

User Interface and Control Program ... Ed Klingman 
DS5000 Simulation and Communication .. Dieter Giessler 


Ctrl-A reserved for future use 

Ctrl-B set Breakpoint address 

Ctrl-D Delay (slow down) step rate 

Ctrl-E Execute (run full speed) 

Ctrl-F Faster single step rate 

Ctrl-G Graph on/off toggle 

Ctrl-H Hi-Level Flow Window on/off 

Ctrl-I Initialize the microcomputer 

Ctrl-K Clear Windows 

Ctrl-P Print Flow-Graph 

Ctrl-Q Quit stepping (toggle on/off) 

Ctrl-R Run and generate Histograph 

Ctrl-T Trace Code (toggle on/off) 

Ctrl-V Value Trap (in memory) 

Ctrl-W reserved command 

Ctrl-X Xray register while running 

Scan Symbol Spaces . for Data : for Code 
FI = Help F2 = Color F3 = Baud F4 = Save 
enter 2 for COM2 or <cr> for COMl: 


A Accumulator AC = Value 
B Bank switch command 
D Display all breakpoints 
E Enable External access 
F oFfset address for C-51 
G Go From... To... 

H Hex arithmetic (sum/dif) 
I Interrupt Activation 
K Klear active screen 
P PC, PS, Pn = value <CR> 
Q Quit debug, ret to DOS 
R Register commands 
T Trace number of steps 
V Visible Trace all code 
W Wait I/O command 
; Pass REMARK to Printer 
% for Bit ? for Help 


The user must now enterthe COM port to which 
the emulation hardware is attached. Once this is 
done, the software will prompt the userfor a hex 
file to be loaded as follows: 

enter HEX file: 


The user will then enter the name of the Intel Hex 
file of the application program under develop¬ 
ment. The ICE5000 software will then read the 
file and produce its multi-windowed display. If a 
compatibie list file is available, source code 
debugging is provided. An example of this 
display is shown in Figure 2: 
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EXAMPLE DISPLAY FOR SINGLESTEP OPERATION FIGURE 2 


SP=07 


BS=00 

•■R0=00 R4=0D P0=FF CC=0081 PC=104C 

Rl=01 R5=01 P1=FF C0=0376 PD=0000 

R2=FD R6=01 P2=FF C1=FDFF AC=FF 

R3=00 R7=01 P3=FD CW=0040 PS=C0 


1064 cpl C 

1065 djnz R4,DoLoop 
doLoop: 

1048 xch A,R2 

1049 add A,P2 
104B xch A,R2 

*104C jb MFlag,ValMax 
OutPl: 

104F add A,R2 

1050 mov PI,A 
1052 inc Counterl 
1054 jb Bflag,NotStore 


ds:R0 = 00 01 FD 00 OD 01 01 01 


SelRBO 
_I_ 


BS > 0 


NotMax 
_I_ 


Repeat Loop 


no I_<R4 > 0 >—I yes 

[ 1067 ] DoLoop 

_l_ 


Count Loop 


OutPl 


no ,—iA = Max>—j yes 
ValMax 


A code window shows the source code refer¬ 
enced from the current state of the program 
counter. Symbolic debugging is facilitated by 
displaying all symbols and labels from the source 
code. An asterisk points to the next instruction 
to be executed from the current state of the 
machine. 

A register window displays the current state of 
key registers within the 8051 compatible CPU. 
These include the working registers (R0-R7), 
port (P0-P3), the two on-chip 16-bit timers (CO- 
C1), watchdog timer (CW), program counter 
(PC), data pointer (PD) accumulator (AC), and 
program status word (PS). Also displayed are 
the stack pointer (SP) and the currently selected 
working register bank (BS). 

The memory window allows access to program 
memory, data memory, bit addresses, or special 


function register either directly or indirectly 
through pointers. Source code can be patched 
and variables or registers can be modified 
through this window. 

A flowchart of the application software is gener¬ 
ated as it is executed in the flow window. Alter¬ 
natively, a histograph can be displayed in this 
window. 

Three basic modes of software execution can be 
initiated by the DS5000DK. These include single 
step, run, and full-speed execution. 

Single-stepping is intiated by depressing the 
space bar of the PC. The single-step mode 
shows the results of individual instructions as 
they are executed. The state of the DS5000 is 
displayed after each step. Global and local 
symbols are monitored during single-step exe- 
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cution, and the flow graph charts the path of the 
application software. Disassembled source 
statements are shown in the code window. Auto¬ 
stepping (invoked by Ctrl-Q or by T) steps 
through multiple program statements at a vari¬ 
able rate. 

In run mode, the DS5000DK generates a histo- 
g raph wh ich is a statistical su mmary produced by 


sampling the program counter every “n” cycles. 
The histograph thereby graphically illustrates 
where time is spent in program execution. Also 
in run mode, the “x-ray" register command may 
be used to sample all of the register contents for 
examination. An example of the histograph 
display is shown below: 


EXAMPLE DISPLAY FOR RUN MODE OPERATION FIGURE 3 


1064 cpl C 

1065 djnz R4,DoLoop 
doLoop: 

1048 xch A,R2 

1049 add A,P2 
104B xch A,R2 

*104C jb MFlag,ValMax 
OutPl: 

104F add A,R2 

1050 mov PI,A 
1052 inc Counterl 
1054 jb Bflag,NotStore 


SP=07 


BS=00 


R0=00 R4=0A P0=FF CC=09F9 PC=104C 

Rl=08 R5=08 P1=FF C0=4FEE PD=0000 

R2=FA R6=01 P2=FF C1=FDFF AC=FF 

R3=00 R7=02 P3=FD CW=04FC PS=C0 


ds:R0 = 00 08 FA 00 OA 08 01 02 


Execution stopped, enter command ... 
> 


[0023]» 

[ ] 

[ ] 

[ ] 

[1023]» 

[ ] 

[ ] 

[1044]» 

[104C]» 

[1059] 

[1062] 

[1065] 

[1072] 

[107B]» 

[ ] 

[ ] 

[1098]» 

[10A8] 

Ext Int 0...Serial..,0005 

Timer 0,.,PwrFail_ 

Ext Int 1.Reset 

Timer 1. 


Real time execution of the DS5000 can be 
initiated via the Ctrl-E command. A single 
breakpoint address can be entered via the Ctrl- 
B command. In execution mode, the application 
software is executed at fuli real-time speed until 


a breakpoint is encountered. The entire state of 
the machine at the time of the breakpoint can 
then be examined from the code and register 
windows. 
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ELECTRICAL SPECIRCATIONS 

Operating Temperature Range 
System Power Supply Requirements 
from Target System 

(DS5000 installed in target system; no load 
on port pins, PSEN*, ALE) 


0 to +50 degrees C 
.+5 @ 100 mA max; 
50 mA typical 


INTERFACE 

Connectors; 

25-pin RS232 'D' type to RJ11 jack adaptor 
RJ11 on RS232 Fixture 

40-pin card edge (0.1" centers) on RS232 Fixture 
40-pin edge connector on Target Cable 
40-pin DIP plug on Target Cable 





Nonvolatile Static RAM 
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Dallas Semiconductor 
SERIAL RAM 


DS1200 10-PIN DIP 
DS1200S 16-PIN SOIC 



FEATURES 

• 1024 bits of read/write memoty 

• Low data retention current for battery backup 
appiications 

•4 miiiion bits/second data rate 

•Singie byte or multiple byte data transfer 
capability 

• No restrictions on the number of write cycles 

• Low power CMOS circuitry 

•Applications include: 

- software authorization 

- computer identification 

- system access control 

- secure personnel areas 

- calibration 

- automatic system setup 

- traveling work record 


PIN CONNECTIONS 


Vcc 

c 

1 

10 

Z 

NC 


c 

2 

9 

□ 

NC 

DQ 

IZ 

3 

8 

z 

GND 

CLK 

[Z 

4 

7 

z 

NC 

GND 

z 

5 

6 

z 

Vbat 



10-Pin DIP 



Vcc 

CXj 

1 

16 

!□ 

NC 

NC 

cx: 

2 

15 

!□ 

NC 

RST 

ex 

3 

14 

X3 

NC 

DQ 

cn 

4 

13 

m 

GND 

NC 

cx 

5 

12 

in 

NC 

CLK 

cx 

6 

11 

m 

NC 

NC 

cx 

7 

10 

m 

NC 

GND 

cx 

a 

9 

in 

Vbat 



16-Pin SOIC 

PIN NAMES 


Vcc 

- +5 Volts 

RST 

- RESET 


DQ 

- DATA INPUT/OUTPUT 

CLK 

- CLOCK 

GND 

- GROUND 

Vbat 

- Battery (+) 

NC 

- No Connection 



DESCRIPTION 

The DS1200 Serial RAM is a miniature read/ 
write memory which can randomly access indi¬ 
vidual 8-bit strings (bytes) or sequentially ac¬ 
cess the entire 1024-bit contents (burst). Inter¬ 
face cost to a microprocessor is minimized by 
on-chip circuitry which permits data transfers 
with only three signals: CLOCK, RESET, and 
DATA INPUT/OUTPUT. 

Nonvolatility may be achieved by connecting a 


battery with a voltage of 2 to 4 volts at the battery 
input A load of 0.5 uA should be used to 
size the external battery for the required data 
retention time. If nonvolatility is not required the 
pin should be grounded. 

For a complete description of operating condi¬ 
tions, electrical characteristics, bus timing, and 
signal descriptions other than see the 
DS1201 datasheet. 
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9? Dallas Semiconductor 

16K Nonvolatile SRAM DS1220AB 

DS1220AD 


FEATURES 

• Data retention in the absence of Vcc 

• Data is automaticaliy protected dur¬ 
ing power loss 

• Directly replaces 2Kx8 volatile static 
RAM or EEPROM 

• Unlimited write cycles 

• CMOS - low power operation 

• Over 10 years of data retention 

• Standard 24-pin JEDEC pinout 

• Available in either 150 or 200 ns read 
access time 

• Read cycle time equals write cycle 
time 

• Optional 5% and 10 % operating 
range 

• Optional industrial temperature range 
of -40Xto -h 85°C, designated IND 


PIN CONNECTIONS 


Ay 

Ae 

As 

A4 

A3 

A2 

Ai 

Aq 

DQq 

DQ-i 

DQ2 

GND 


PIN NAMES 

AO’Aio ■ Address Inputs 
CE - Chip Enable 

GND -Ground 

DQ 0 -DQ 7 ■ Data In/Data Out 
Vcc ■ Power (+ 5V) 

We - Write Enable 

OE - Output Enable 





DESCRIPTION 

The DS1220AB and DS1220AD are 16,384-bit, fully static, nonvolatile RAMs organized as 2048 
words by 8 bits. Each nonvolatile static RAM has a self-contained lithium energy source and 
control circuitry which constantly monitors Vcc ^or an out of tolerance condition. When such 
a condition occurs, the lithium energy source Is automatically switched on and write protec¬ 
tion is unconditionally enabled to prevent garbled data. The nonvolatile static RAM can be 
used In place of existing 2K x 8 static RAM directly conforming to the popular byte wide 24 pin 
DIP standard. The DS1220AB also matches the pinout of the 2716 EPROM or the 2816 EEPROM 
allowing direct substitution while enhancing performance. There is no limit on the number of 
write cycles which can be executed and no additional support circuitry is required for micro¬ 
processor interface. 
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OPERATION 


READ MODE 

The DS1220AB and DS1220AD execute a read cycle whenever WE (Write Enable) is inactive 
(high) and CE (Chip Enable) is active (low). The unique address specified by the 11 address in¬ 
puts (Aq-Aio) defines which of the 2048 bytes of data is to be accessed. Valid data will be 
available to the eight data output drivers within tACC (Access Time) after the last address in¬ 
put signal is stable, providing that CE (Chip Enable) and OE (Output Enable) access times are 
also satisfied. If OE and CE access times are not satisfied, then data access must be 
measured from the later occurring signal (CE or OE) and the limiting parameter is either tco 
for CE or toE fo*'OE rather than address access. 

WRITE MODE _ _ 

The DS1220AB and DS1220AD are in the write mode whenever the WE and CE signals are in 
the active (low) state after address inputs are stable. The latter occurring falling edge of CE or 
WE will determine the start of the write cycle. The write cycle is terminated by the earlier rising 
edge of CE or WE. All address Inputs must be kept valid throughout the write cycle. WE must 
return to thejiigh state for a minimum recovery time (twR) before another cycle can be In¬ 
itiated. The OE control signal should be kept Inactive (high)^ring wjite cycles to avoid bus 
contention. However, if the output bus has been enabled (CE and OE active) then WE will 
disable the outputs In tQDW fi'oni its falling edge. 

DATA RETENTION MODE 

The DS1220AB provides full functional capability for Vcc greater than 4.75 volts and write pro¬ 
tects by 4.5V. The DS1220AD provides full functional capability for Vcc greater than 4.5 volts 
and write protects by 4.25V. Data Is maintained in the absence of Vcc without any additional 
support circuitry. The nonvolatile static RAM constantly monitors Vcc- Should the supply volt¬ 
age decay, the RAM will automatically write protect itself and all Inputs to the RAM become 
“don’t care” and all outputs are high Impedance. As Vcc below approximately 3.0 volts, 
the power switching circuit connects the lithium energy source to RAM to retain data. During 
power-up, when Vcc rises above approximately 3.0 volts, the power switching circuit connects 
external VcC to the RAM and disconnects the lithium energy source. Normal RAM operation 
can resume after Vcc exceeds 4.5 volts for the DS1220AD and 4.75 volts for the DS1220AB. 
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ABSOLUTE MAXIMUM RATINGS* 

Voltage on any Pin Relative to Ground -0.3V to -I-7.0V 
Operating Temperature O'C to 70°C 
Storage Temperature -40 °C to 70 °C 
Soldering Temperature 260°C for 10 Sec 

*This is a stress rating oniy and functional operation of the device at these or any other con¬ 
ditions above those indicated in the operation sections of this specification is not impiied. 
Exposure to absoiute maximum rating conditions for extended periods of time may affect 
reliability. 


RECOMMENDED D.C. OPERATING CONDITIONS 


[OX to 70-0) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

DS1220AB Power 
Supply Voltage 

Vcc 

4.75 

5.0 

5.25 

V 


DS1220AD Power 
Supply Voltage 

Vcc 

4.50 

5.0 

5.50 

V 


Input Logic 1 

V|H 

2.2 


Vcc + 0-3 

V 


Input Logic 0 

V|L 

-0.3 


+ 0.8 

V 




(OX to 70X, Vcc = 5V± 10% for DS1220AD) 
D.C. ELECTRICAL CHARACTERISTICS (0 X to 70 X, Vcc = 5V ± 5% for DS1220AB) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Input Leakage 

Current 

l|L 

-1.0 


-I- 1.0 

uA 


I/O Leakage Current 

ilo 

-5.0 


+ 5.0 

uA 


Output Current 
@ 2.4V 

lOH 

-1.0 



mA 


Output Current 
@ 0.4V 

•OL 

2.0 



mA 


Standby Current 

CE = 2.2V 

IDDSI 


5.0 

10.0 

mA 


Standby Current 

CE = Vcc-0.5V 

IDDS2 


3.0 

5.0 

mA 


Operating Current 

iDDOl 



75 

mA 


Write Protection 
Voltage (DS1220AB) 

vtp 

4.5 

4.62 

4.75 

V 


Write Protection 
Voltage (DS1220AD) 

Vtp 

4.25 

4.37 

4.5 

V 
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CAPACITANCE (tA = 25°G) 


PARAMETER 

SYMBOL 

TYP 

MAX 

UNITS 

NOTES 

Input 

Capacitance 

C|N 

5 

10 

PF 


Input/Output 

Capacitance 

C|/o 

5 

10 

PF 



(0°C to 70 °C, Vcc = 5.0V± 10% for DS1220AD) 
A.C. ELECTRICAL CHARACTERISTICS (O'C to ZO'C, VcC = 5-OV ± 5% for DS1220AB) 



DS1220AD-150 

DS1220AB-150 

DS1220AD-200 

DS1220AB-200 


PARAMETER 

SYM 

MIN 

MAX 

MIN 

MAX 

UNITS 

NOTES 

Read Cycle Time 

tRC 

150 


200 


ns 


Access Time 

tACC 


150 


200 

ns 


OE to Output Valid 

tOE 


70 


100 

ns 


CE to Output Valid 

tco 


150 


200 

ns 


OEorCEto 

Output Active 

tCOE 

5 


5 


ns 

5 

Output High Z 
from Deselection 

tOD 


70 


100 

ns 

5 

Output Hold From 
Address Change 

tOH 

10 


10 


ns 


Write Cycle Time 

twc 

150 


200 


ns 


Write Pulse Width 

twp 

100 


170 


ns 

3 

Address 

Set Up Time 

tAW 

0 


0 


ns 


Write 

Recovery Time 

tWR 

10 


10 


ns 


Output High Z 

From WE 

tODW 


70 


80 

ns 

5 

Output Active 

From WE 

tOEW 

10 


10 


ns 

5 

Data Setup Time 

tQS 

60 


90 


ns 

4 

Data Hold Time 

tDH 

20 




ns 

4 
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READ CYCLE (1) 



WRITE CYCLE 1 (2), (6), (7) 


■V|H 


.V|L 

V|L. 


M 




WE 


dout 


Din 




1. twp A 

■ 


m 


h- 




High Impedance 


V|H 


tWR 


V|H 

V|L 


/ZZZZZZZl 


■V|H 

tOEW 




DATA IN STABLE 


V|L 


iK 

V|L 


WRITE CYCLE 2 (2), (8) 










POWER-DOWN I POWER-UP CONDITION 



POWER-DOWN I POWER-UP TIMING 


SYM 

PARAMETER 

MIN 

MAX 

UNITS 

NOTES 

tPD 

^ at V|H before Power Down 

0 


us 


tP 

Vcc slew from 4.75V to OV (CE at V|h) 

300 


us 

DS1220AB 

tp 

Vcc slew from 4.5V to OV (CE at V|h) 

300 


US 

DS1220AD 

tR 

Vcc slew from OV to 4.75V (CE at V|H) 

0 


US 

DS1220AB 

tR 

Vcc slew from OV to 4.5V (CE at V|h) 

0 


US 

DS1220AD 

tREC 

CE at V|H after Power-Up 

2 

125 

ms 



[tA = 25X) 


SYM 

PARAMETER 

MIN 

MAX 

UNITS 

NOTES 

tDR 

Expected Data Retention Time 

10 


years 

9 


WARNING: 

Under no circumstances are negative undershoots, of any amplitude, allowed when device Is 
in battery backup mode. 
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NOTES; 

1 . WE is high for a Read Cycle. 

2 . 0E = V|H or V|l. If OE = V|h during write cycle, the output buffers remain in a high Imped¬ 
ance state. 

3. twP Is specified as the logical “AND^of CE and WE. _ _ 

twP is measured from the latter of CE or WE going low to the earlier of CE or WE going high. 

4- tDHj tDS sre measured from the earlier of CE or WE going high. 

5. These parameters are sampled with a 5 pF load and are not 
100 % tested. 

6 . If the CE low transition occurs simultaneously with or latter from the WE low transition in a 
Write Cycle 1, the output buffers remain in a high impedance state In this period. 

7. If the CE high transition occurs prior to or simultaneously with the WE high transition in 
Write Cycle 1, the output buffers remain in a high impedance state In this period. 

8 . If WE is low or the WE low transition occurs prior to or simultaneously with the CE low tran¬ 
sition, the output buffers remain in high Impedance state in this period. 

9. Each DS1220AB is marked with a 4-digit date code AABB. AA designates the year of manu-^ 
facture. BB designates the week of manufacture. The expected tpR is defined as starting at 
the date of manufacture. 



D.C. TEST CONDITIONS 

Outputs Open 
t Cycle = 200 ns 

All Voltages Are Referenced to Ground 

A.C. TEST CONDITIONS 

Output Load: lOOpF-r- 1TTL Gate 
Input Pulse Levels: 0-3.0V 
Timing Measurement Reference Levels 
Input: 1.5V 
Output: 1.5V 

Input Pulse Rise and Fall Times: 5 ns 
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i* Dallas Semiconductor 
16K Nonvolatile SRAM 


DS1220Y 


FEATURES 

• Data retention in the absence of Vqc 

• Data is automatically protected dur¬ 
ing power loss 

• Directly replaces 2Kx8 volatile static 
RAM or EEPROM 

• Unlimited write cycles 

• CMOS - low power operation 

• Over 10 years of data retention 

• Standard 24-pln JEDEC pinout 

• Available in either 150 or 200 ns read 
access time 

• Read cycle time equals write cycle 
time 

• Full ± 10% operating range 

• Optional Industrial temperature range 
of -40°G to -i-85®C, designated IND 


PIN CONNECTIONS 


AsE 

A 4 C 

A 3 C 

A.C 

Alt 
Ao E 
DQoE 
DQi C 
DQ2C 


1 

24 

=ivcc 

2 

23 

IDAe 

3 

22 

ZDAg 

4 

21 

ZD WE 

5 

20 

Z3 0E 

6 

19 

ZD A 10 

7 

18 

13^ 

8 

17 

ZDDQ 7 

9 

16 

ZD DQe 

10 

15 

IDDQs 

11 

14 

ZD DQ4 

12 

13 

IDDQ3 


PIN NAMES 

Ao-A -10 - Address Inputs 

CE - Chip Enable 

GND - Ground 

DQ 0 -DQ 7 - Data In/Data Out 
Vcc “ Power (+ 5V) 

We - Write Enable 

UE - Output Enable 



DESCRIPTION 

The DS1220Y is a 16,384 bit fully static nonvolatile RAM organized as 2048 words by 8 bits. 
The nonvolatile memory has a self-contained lithium energy source and control circuitry 
which constantly monitors Vqc for an out of tolerance condition. When such a condition oc¬ 
curs, the lithium energy source is automatically switched on and write protection is uncondi¬ 
tionally enabled to prevent garbled data. The nonvolatile static RAM can be used in place of 
existing 2K x 8 static RAM directly conforming to the popular byte wide 24 pin DIP standard. 
The DS1220Y also matches the pinout of the 2716 EPROM or the 2816 EEPROM allowing 
direct substitution while enhancing performance. There is no limit on the number of write 
cycles which can be executed and no additional support circuitry Is required for micro¬ 
processor interface. 
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OPERATION 


READ MODE ^ _ _ 

The DS1220Y executes a read cycle whenever WE (Write Enable) Is inactive (high) and CE 
(Chip Enable) is active (low). The unique address specified by the 11 address inputs (Ao-A-jo) 
defines which of the 2048 bytes of data is to be accessed. Valid data will be available to the 
eight data output drivers within tACC (Access Time) after the last address input signal is 
stable, providing that CE (Chip Enable) and OE (Output Enable) access times are also satis¬ 
fied. If OE and CE access times an^not satisfied, then data access must be measured from 
the later occurring signal (CE or OE) and the limiting parameter is either tco for CE or toE 
for OE rather than address access. 


WRITE MODE _ _ 

The DS1220Y Is In the write mode whenever the WE and CE signals are in the active (low) 
state after address inputs are stable. The latter occurring falling edge of CE or WE will deter¬ 
mine the start of the write cycle. The write cycle is terminated by the earlier rising edge of CE 
or WE. All address Inputs must be kept valid throughout the write cycle. WE must return to 
the high state for a minimum recovery time (tyvR) before another cycle can be initiated. The 
OE control signal should be kept inactive (high) during write cycles to avoid bus contention. 
However, if the output bus has been enabled (CE and OE active) then WE will disable the out¬ 
puts in toDW from its falling edge. 

DATA RETENTION MODE 

The nonvolatile static RAM provides full functional capability for Vcc greater than 4.5 volts 
and write protects at 4.25 nominal. Data is maintained in the absence of Vqc without any ad¬ 
ditional support circuitry. The DS1220Y constantly monitors Vcc- Should the supply voltage 
decay, the RAM will automatically write protect itself and all inputs to the RAM become 
“don’t care’’ and all outputs are high Impedance. As Vcc below approximately 3.0 volts, 
the power switching circuit connects the lithium energy source to RAM to retain data. During 
power-up, when Vcc rises above approximately 3.0 volts, the power switching circuit con¬ 
nects external Vcc fo the RAM and disconnects the lithium energy source. Normal RAM 
operation can resume after Vcc exceeds 4.5 volts. 
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ABSOLUTE MAXIMUM RATINGS* 

Voltage on any Pin Relative to Ground -0.3V to +7V 
Operating Temperature 0°C to 70 
Storage Temperature -40®Cto70®C 
Soldering Temperature 260 ®C for 10 Sec 

*This is a stress rating only and functional operation of the device at these or any other con¬ 
ditions above those indicated in the operation sections of this specificatipn is not implied. 
Exposure to absolute maximum rating conditions for extended periods of time may affect 
reliability. 


RECOMMENDED D.C. OPERATING CONDITIONS (0 X to 70 X) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Power Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 


Input Logic 1 

V|H 

2.2 


Vcc +0.3 

V 


Input Logic 0 

V|L 

-0.3 


+ 0.8 

V 



D.C. ELECTRICAL CHARACTERISTICS (OX to 70X, Vcc = 5V ± 10%) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Input Leakage 

Current 

l|L 

-1.0 


4-1.0 

uA 


I/O Leakage Current 

ILO 

-5.0 


4 5.0 

uA 


Output Current 
@ 2.4V 

IQH 

-1.0 

-2.0 


mA 


Output Current 
@ 0.4V 

iOL 

2.0 



mA 


Standby Current 

CE = 2.2V 

IDDS1 


3.0 

7.0 

mA 


Sljindby Current 

CE = Vcc-0.5V 

IDDS2 


2.0 

4.0 

mA 


Operating Current 

iDDOl 



75 

mA 


Write Protection 
Voltage 

vtp 


4.25 


V 







CAPACITANCE (tA = 25“C) 


PARAMETER 

SYMBOL 

TYP 



NOTES 

Input 

Capacitance 

C|N 

5 

10 

n 


Input/Output 

Capacitance 

^l/O 

5 

10 

IIIIIIIIIIIIQIII^I 



A.C. ELECTRICAL CHARACTERISTICS (0°C to 70°C, Vcc = 5.0V±10%) 



DS1220Y-150 

DS1220Y>200 


PARAMETER 

SYM 

MIN 

MAX 

MIN 

MAX 

UNITS 

NOTES 

Read Cycle Time 

tRC 

150 


200 


ns 


Access Time 

tACC 


150 


200 

ns 


OE to Output Valid 

tOE 


70 


100 

ns 


to Output Valid 

tco 


150 


200 

ns 


OE or CE to 

Output Active 

tCOE 

5 


5 


ns 

5 

Output High Z 
from Deselection 

too 


70 


100 

ns 

5 

Output Hold From 
Address Change 

tOH 

10 


10 


ns 


Write Cycle Time 

twc 

150 


200 


ns 

. 

Write Pulse Width 

twp 

100 


170 


ns 

' ■ ^ 

Address 

Set Up Time 

lAW 

0 


0 


ns 


Write 

Recovery Time 

tWR 

10 


10 


ns 


Output High Z 

From WE 

tODW 


70 


80 

ns 

5 

Output Active 

From WE 

tOEW 

10 


10 


ns 

5 

Data Setup Time 

tDS 

60 


90 


ns 

4 

Data Hold Time 

tDH 

20 


20 


ns 

4 
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POWER-DOWNIPOWER-UP CONDITION 



POWER-DOWN/POWER-UP TIMING 


SYM 

PARAMETER 

MIN 

MAX 

UNITS 

NOTES 

tPD 

CE at V|H before Power Down 

0 


IJS 


tp 

Vcc slew from 4.5V to OV (CE at V|h) 

100 


fJS 


tR 

Vcc slew from OV to 4.5V (CE at V|h) 

0 


fJS 


tREC 

CE at V|H after Power Up 


2 

ms 



(tA = 25°C) 


SYM 

PARAMETER 


MAX 

UNITS 

NOTES 

tDR 

Expected Data Retention Time 

10 


years 

9 


WARNING: 

Under no circumstances are negative undershoots, of any amplitude, allowed when device Is 
in battery backup mode. 
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NOTES 

1. WE is high for a Read Cycle. 

2. 0E = V|H or Vil- If OE = \/|h during write cycle, the output buffers rennain In a high imped¬ 
ance state. 

3. twp is specified as the logical “AND^of CE_and WE. _ _ 

twp is measured from the latter of CE or WE going low to the earlier of CE or WE going high. 

4. tDH» tDS sire measured from the earlier of ^ or WE going high. 

5. These parameters are sampled with a 5 pF load and are hot 
100% tested. 

6. If the CE low transition occurs simultaneously with or latter from the WE low transition In a 
Write Cycle 1, the output buffers remain in a high impedance state in this period. 

7. If the CE high transition occurs prior to or simultaneously with the WE high transition in 
Write Cycle 1, the output buffers remain in a high impedance state in this period. 

8. If WE Is low or the WE low transition occurs prior to or simultaneously with the CE^low tran¬ 
sition, the output buffers remain in high impedance state in this period. 

9. Each DS1220Y is marked with a 4-digit date code AABB. AA designates the year of manufac¬ 
ture. BB designates the week of manufacture. The expected tpp is defined as starting at the 
date of manufacture. 

D.C. Test Conditions 

Outputs Open 
t Cycle = 200 ns 

All Voltages Are Referenced to Ground 

A.C. Test Conditions 

Output Load: 100pF-i-1TTL Gate 
Input Pulse Levels: 0-3.0V 
Timing Measurement Reference Levels 
Input: 1.5V 
Output: 1.5V 

Input Pulse Rise and Fall Times: 5 ns 




DS1220Y 
Nonvolatile RAM 



DIM. 

INCHES 

MIN. 

MAX. 

A 

1.320 

1.340 

B 

.695 

.720 

C 

.395 

.410 

D 

.090 

.130 

E 

.020 

.030 

F 

.120 

.160 

G 

.090 

.110 

H 

.590 

.630 

J 

.008 

.012 

K 

.015 

.021 
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9” Dallas Semiconductor 
64K Nonvolatile SRAM 


DS1225AB 

DS1225AD 


FEATURES 

• Data retention in the absence of Vcc 

• Data is automaticaiiy protected dur¬ 
ing power loss 

• Directly replaces 8Kx8 volatile static 
RAM or EEPROM 

• Unlimited write cycles 

• CMOS - low power operation 

• Over 10 years of data retention 

• Standard 28-pin JEDEC pinout 

• Available in either 150 or 200 ns read 
access time 


PIN CONNECTIONS 


NC 

Ai2 

A7 

Ae 

As 

A4 

A3 

A2 

Ai 

Aq 

DQo 

DQ^ 

DQ2 

GND 



• Read cycle time equals write cycle 
time 

• Optional 5% and 10% operating 
range 

• Optional industrial temperature range 
of -40°C to +85X, designated IND 


PIN NAMES 

A0-A12 - Address Inputs 

CE - Chip Enable 

GND ■ Ground 

DQo’DQy- Data In/Data Out 
Vcc “ Power (+ 5V) 

^ -Write Enable 

OE - Output Enable 

NC - No Connect 


DESCRIPTION 

The DS1225AB and DS1225AD are 65,536-bit, fully static, nonvolatile RAMs organized as 
8192 words by 8 bits. Each nonvolatile static RAM has a self-contained lithium energy 
source and control circuitry which constantly monitors Vcc for an out-of-tolerance condi¬ 
tion. When such a condition occurs, the lithium energy source is automatically switched on 
and write protection is unconditionally enabled to prevent garbled data. The nonvolatile 
static RAM can be used in place of existing 8Kx8 static RAM directly conforming to the 
popular byte wide 28-pln DIP standard. The DS1225AB also matches the pinout of the 2764 
EPROM or the 2864 EEPROM allowing direct substitution while enhancing performance. 
There is no limit on the number of write cycles which can be executed and no additional sup¬ 
port circuitry Is required for microprocessor Interface. 
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OPERATION 


READ MODE __ 

The DS1225AB and DS1225AD execute a read cycle whenever WE (Write Enable) is inactive 
(high) and CE (Chip Enable) is active (low). The unique address specified by the 13 address in¬ 
puts (Ao-A'| 2) defines which of the 8192 bytes of data is to be accessed. Valid data will be 
available to the eight data output drivers within tACC (Acce^ Time) after the last address in¬ 
put signal is stable, providing that CE (Chip Enable) and OE (Output Enable) access times 
are also satisfied. If OE and CE access times are not satisfied, then data access must be 
mea^red from thejater occurring signal (CE or OE) and the limiting parameter is either tco 
for CE or tOE OE rather than address access. 


WRITE MODE _ _ 

The DS1225AB and DS1225AD are in the write mode whenever the WE and CE signals arejn 
the active (low) state after address inputs are stable. The latter occurring falling edge of CE 
or WE will deteriT]'*^®!!]® start of the write cycle. The write cycle is terminated by the earlier 
rising edge of CE or WE. All address inputs must be kept valid throughout the write cycle. 
WE must return tqjdie high state for a minimum recovery time (tyvR) before another cycle can 
be initiated. The OE control signal should be kept inactive (higji) during write cycles to avoid 
bus contention. However, if the output bus has been enabled (CE and OE active) then WE will 
disable the outputs in toDW from its falling edge. 

DATA RETENTION MODE } 

The DS1225AB provides full functional capability for Vcc greater than 4.75 volts and write 
protects by 4.5V. The DS1225AD provides full functional capability for Vqc greater than 4.5 
volts and write protects by 4.25 volts. Data is maintained in the absence of Vcc without any 
additional support circuitry. The nonvolatile static RAM constantly monitors Vcc- Should 
the supply voltage decay, the RAM will automatically write protect itself and all Inputs to the 
RAM become “don’t care’’ and all outputs are high impedance. As \/Qc ia\\s below approx¬ 
imately 3.0 volts, the power switching circuit connects the lithium energy source to RAM to 
retain data. During power-up, when Vcc rises above approximately 3.0 volts, the power 
switching circuit connects external Vcc fo th® RAM and disconnects the lithium energy 
source. Normal RAM operation can resume after Vcc exceeds 4.5 volts for the DS1225AD 
and 4.75 volts for the DS1225AB. 
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ABSOLUTE MAXIMUM RATINGS* 

Voltage on any Pin Relative to Ground -O.SV to +7.0V 
Operating Temperature 0®C to 70X 
Storage Temperature -40Xto+70X 
Soldering Temperature 260**0 for 10 Sec 

*This is a stress rating only and functional operation of the device at these or any other con¬ 
ditions above those indicated in the operation sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods of time may affect 
reliability. 


RECOMMENDED D.C. OPERATING CONDITIONS 


[OX to 70 X) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

DS1225AB Power 
Supply Voltage 

Vcc 

4.75 

5.0 

5.25 

V 


DS1225AD Power 
Supply Voltage 

Vcc 

4.50 

5.0 


V 


Input Logic 1 

V|H 

2.2 


Vcc+ 0.3 

V 


Input Logic 0 

V|L 

-0.3 


+ 0.8 

V 




(OX to 70X, Vcc = 5V±10% for DS1225AD) 
D.C. ELECTRICAL CHARACTERISTICS (0 X to 70 X, Vcc = 5V±5% for DS1225AB) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Input Leakage Current 

l|L 

-1.0 


+ 1.0 

uA 


I/O Leakage Current 

Ilo 

-1.0 


+ 1.0 

uA 


Output Current @2.4V 

lOH 

-1.0 



mA 


Output Current @0.4V 

lOL 

2.0 



mA 


Standby Current 

CE = 2.2V 

ICCS1 


5.0 

10.0 

mA 


Standby Current 

CE= Vcc-0.5V 

ICCS2 


3.0 

5.0 

mA 


Operating Current 

ICC01 



75 

mA 

10 

Write Protection 
Voltage (DS1225AB) 

vtp 

4.5 

4.62 

4.75 

V 


Write Protection 
Voltage (DS1225AD) 

vtp 

4.25 

4.37 

4.5 

V 
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CAPACITANCE 


(tA = 25°C) 


PARAMETER 

SYMBOL 

TYP. 

MAX 

UNITS 

NOTES 

Input 

Capacitance 

C||M 

5 

10 

PF 


Input/Output 

Capacitance 

C |/0 

5 

10 

PF 



(OX to 70X, Vcc = 5.0V± 10% for DS1225AD) 
A.C. ELECTRICAL CHARACTERISTICS (OX to 70X, Vcc = 5.0V ± 5% for DS1225AB) 



DS1225AD-150 

DS1225AB-150 

DS1225AD-200 

DS1225AB-200 


PARAMETER 

SYM 

MIN 

MAX 

MIN 

MAX 

UNITS 

NOTES 

Read Cycle Time 

tRC 

150 


200 


ns 


Access Time 

tACC 


150 


200 

ns 


OE to Output Valid 

toE 


70 


100 

ns 


CE to Output Valid 

XO 


150 


200 

ns 


OE or CE to 

Output Active 

tCOE 

5 


5 


ns 

5 

Output High Z 
from Deseiection 

too 


70 


100 

ns 

5 

Output Hold From 
Address Change 

Xh 

10 


10 


ns 


Write Cycle Time 

twc 

150 


200 


ns 


Write Pulse Width 

twp 

100 


150 


ns 

3 

Address 

Set Up Time 

tAW 

0 


0 


ns 


Write 

Recovery Time 

tWR 

10 


10 


ns 


Output High Z 

From WE 

tODW 


70 


80 

ns 

5 

Output Active 

From WE 

tOEW 

10 


10 


ns 

5 

Data Setup Time 

tDS 

60 


80 


ns 

4 

Data Hold Time 

tDH 

20 


20 


ns 

4 
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POWER-DOWN I POWER-UP CONDITION 



POWER-DOWNIPOWER-UP TIMING 


SYM 

PARAMETER 

MIN 

MAX 

UNITS 

NOTES 

tpD 

CE at V|H before Power Down 

0 


us 


tp 

Vcc slew from 4.75V to OV (CE at Vih) 

300 


us 

DS1225AB 

tP 

Vcc slew from 4.5V to OV (CE at V|h) 

300 


US 

DS1225AD 

tR 

Vcc slew from OV to 4.75V (CE at V|H) 

0 


US 

DS1225AB 

tR 

Vcc slew from OV to 4.5V (^ at V|h) 

0 


US 

DS1225AD 

tREC 

CE at V|H after Power-Up 

2 

125 

ms 



(tA = 25X) 


SYM 

PARAMETER 

MIN 

MAX 

UNITS 

NOTES 

tDR 

Expected Data Retention Time 

10 


years 

9 


WARNING: 

Under no circumstances are negative undershoots, of any ampiitude, aiiowed when device is 
in battery backup mode. 
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NOTES 

1. WE is high for a Read Cycle. 

2. 0E = V|H or V|l. If OE = V|h during write cycle, the output buffers remain in a high Im¬ 
pedance state. 

3. twp is specified as the logical ‘‘AND” of CE and WE. _ _ 

twp is measured from the latter of CE or WE going low to the earlier of CE or WE going high. 

4- tDH> tDS sre measured from the earlier of CE or WE going high. 

5. These parameters are sampled with a 5 pF load and are not 
100% tested. 

6. If the CE low transition occurs simultaneously with or latter from the WE low transition in 
a Write Cycle 1, the output buffers remain in a high impedance state in this period. 

7. If the CE high transition occurs prior to or simultaneously with the WE high transition, the 
output buffers remain In high impedance state in this period. 

8. If WE is low or the WE low transition occurs prior to or simultaneously with the CE low 
transition, the output buffers remain in high impedance state in this period. 

9. Each DS1225AB is marked with a 4-dlgit date code AABB. AA designates the year of manu¬ 
facture. BB designates the week of manufacture. The expected toR is defined as starting 
at the date of manufacture. 

10. 85 mA for industrial grade part. 




D.C. TEST CONDITIONS 

Outputs Open 
t Cycle = 200 ns 

AM Voltages Are Referenced to Ground 

A.C. TEST CONDITIONS 

Output Load: lOOpF-f 1TTL Gate 
Input Pulse Levels: 0-3.0V 
Timing Measurement Reference Levels 
Input: 1.5V 
Output: 1.5V 

Input Pulse Rise and Fall Times: 5ns 
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DS1225AD 
DS122SAB 
64K Nonvolatile RAM 



DIM. 

INCHES 

MIN. 


A 

1.520 


B 

.695 

.720 

c 

.395 

.410 

D 

.090 

.120 

E 

.020 


F 

.120 

.160 

G 

.090 

.110 

H 

.590 



.008 


K 
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!lr Dallas Semiconductor 
64K Nonvolatile SRAM 


DS1225Y 


FEATURES 

• Data retention in the absence of Vcc 

• Data is automaticaliy protected dur¬ 
ing power loss 

• Directly replaces 8Kx8 volatile static 
RAM or EEPROM 

• Unlimited write cycles 

• CMOS - low power operation 

• Over 10 years of data retention 

• Standard 28-pin JEDEC pinout 

• Available in either 150 or 200 ns read 
access time 

• Read cycle time equals write cycle 
time 

• Full ±10% operating range 

• Optional industrial temperature range 
of -40°Cto +85°C, designated IND 


PIN CONNECTIONS 


NC c 

1 

28 

□ 

Vcc 

Ai2 C 

2 

27 

□ 

WE 

A 7 c 

3 

26 

□ 

NC 

Ae 12 

4 

25 

3 

As 

Asc 

5 

24 

3 

Ag 

A 4 C 

6 

23 

3 

All 

AaC 

7 

22 

□ 

OE 

A2C: 

8 

21 

□ 

A 10 

AiC 

9 

20 

3 


AoC 

10 

19 

3 

DQ; 

DQoC 

11 

18 

3 

DQe 

DQi C 

12 

17 

□ 

DQs 

DQ 2 C 

13 

16 

□ 

□ 

p 

GNDC 

14 

15 

□ 

DQ 3 


PIN NAMES 

A 0 -A 12 ■ Address Inputs 

CE - Chip Enable 

GND - Ground 

DQo-DQ 7 - Data In/Data Out 
Vcc ■ Power (-f 5V) 

WE - Write Enable 

OE - Output Enable 

NC - No Connect 



DESCRIPTION 

The DS1225Y is a 65,536-bit, fully static, nonvolatile RAM organized as 8192 words by 8 bits. 
The nonvolatile memory has a self-contained lithium energy source and control circuitry 
which constantly monitors Vqc for an out-of-tolerance condition. When such a condition oc¬ 
curs, the lithium energy source is automatically switched on and write protection Is uncondi¬ 
tionally enabled to prevent garbled data. The nonvolatile static RAM can be used In place of 
existing 8K x 8 static RAM directly conforming to the popular byte wide 28-pin DIP standard. 
The DS1225Y also matches the pinout of the 2764 EPROM or the 2864 EEPROM allowing 
direct substitution while enhancing performance. There Is no limit on the number of write 
cycles which can be executed and no additional support circuitry is required for 
microprocessor interface. 
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OPERATION 


READ MODE _ _ 

The DS1225Y executes a read cycle whenever WE (Write Enable) is inactive (high) and CE 
(Chip Enable) is active (low). The unique address specified by the 13 address inputs (Ao-Ai2) 
defines which of the 8192 bytes of data is to be accessed. Valid data will be available to the 
eight data output drivers within tACC (Access Time) after the last address input signal is 
stable, providing that CE (Chip Enable) and OE (Output Enable) access times are also satis¬ 
fied. If OE and CE access times are not satisfied, then data access must be measured from 
the later occurring signal (CE or OE) and the limiting parameter is either tco CE or tOE 
for OE rather than address access. 


WRITE MODE _ _ 

The DS1225Y is in the write mode whenever the WE and CE signais are in the active (iow) 
state after address inputs are stable. The latter occurring falling edge of CE or WE will deter¬ 
mine the start of the write cycle. The write cycle is terminated by the earlier rising edge of CE 
or WE. All address inputs must be kept valid throughout the write cycle. WE must return to 
the high state for a minimum recovery time (tyvR) before another cycle can be initiated. The 
OE control signal should be kept inactive (high) during write cycles to avoid bus contention. 
However, if the output bus has been enabled (CE and OE active) then WE will disable the out¬ 
puts in toDW fi'om its falling edge. 

DATA RETENTION MODE 

The nonvolatile static RAM provides full functional capability for Vcc greater than 4.5 volts 
and write protects at 4.25 nominal. Data Is maintained in the absence of Vqq without any ad¬ 
ditional support circuitry. The DS1225Y constantly monitors Vcc* Should the supply voltage 
decay, the RAM will automatically write protect itself and all inputs to the RAM become 
“don’t care” and all outputs are high impedance. As Vcc fsiHs below approximately 3.0 volts, 
the power switching circuit connects the lithium energy source to RAM to retain data. During 
power-up, when Vcc rises above approximately 3.0 volts, the power switching circuit con¬ 
nects external Vcc to RAM and disconnects the lithium energy source. Normal RAM 
operation can resume after Vcc exceeds 4.5 volts. 
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ABSOLUTE MAXIMUM RATINGS* 

Voltage on any Pin Relative to Ground -0.3V to + 7.0V 
Operating Temperature 0°C to 70°C 
Storage Temperature -40°Cto +70°C 
Soldering Temperature 260°C for 10 Sec 

*Thls is a stress rating only and functional operation of the device at these or any other con¬ 
ditions above those Indicated in the operation sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods of time may affect 
reliability. 


RECOMMENDED D.C. OPERATING CONDITIONS 

(0°Cto70°C) 

PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Power Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 


Input Logic 1 

V|H 

2.2 


Vcc+ 0.3 

V 


Input Logic 0 

ViL 

-0.3 


-hO.8 

V 


D.C. ELECTRICAL CHARACTERISTICS 


(0 °C to 70 °C, Vcc = 5V ± 10%) 

PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Input Leakage Current 

l|L 

-1.0 


-hl.O 

uA 


I/O Leakage Current 

ilo 

-1.0 


-fl.O 

uA 


Output Current @2.4V 

lOH 

-1.0 



mA 


Output Current @0.4V 

lOL 

2.0 



mA 


Standby Current 

CE = 2.2V 

ICCS1 


3.0 

7.0 

mA 


Standby Current 

CE = Vcc - 0.5V 

ICCS2 


2.0 

4.0 

mA 


Operating Current 

ICC01 



75 

mA 

10 

Write Protection 
Voitage 

Vtp 


4.25 


V 
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CAPACITANCE (tA = 25°C; 


PARAMETER 

SYMBOL 

TYP 

MAX 

UNITS 

NOTES 

Input 

Capacitance 

C|N 

5 

10 

PF 


Input/Output 

Capacitance 

Ci/o 

5 

10 

PF 



A.C. ELECTRICAL CHARACTERISTICS (O'C to 70°C, VcC = 5.0V ± 10 %) 



DS1225Y-150 

DS1225Y-200 


PARAMETER 

SYM 

MIN 

MAX 

MIN 

MAX 

UNITS 

NOTES 

Read Cycle Time 

tRC 

150 


200 


ns 


Access Time 

tACC 


150 


200 

ns 


^ to Output Valid 

tOE 


70 


100 

ns 


CE to Output Valid 

too 


150 


200 

ns 


OE or CE to 

Output Active 

tCOE 

5 


5 


ns 

5 

Output High Z 
from Deselection 

too 


70 


100 

ns 

5 

Output Hold From 
Address Change 

tOH 

10 


10 


ns 


Write Cycle Time 

two 

150 


200 


ns 


Write Pulse Width 

twp 

100 


150 


ns 

3 

Address 

Set Up Time 

tAW 

0 


0 


ns 


Write 

Recovery Time 

tWR 

10 


10 


ns 


Output High Z 

From WE 

tODW 


70 


80 

ns 

5 

Output Active 

From WE 

tOEW 

10 


10 


ns 

5 

Data Setup Time 

tDS 

60 


80 


ns 

4 

Data Hold Time 

tDH 

20 


20 


ns 

4 
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POWER-DOWNIPOWER-UP CONDITION 



POWER-DOWN/POWER-UP TIMING 


SYM 

PARAMETER 

MIN 

MAX 

UNITS 

NOTES 

tPD 

CE at V|H before Power Down 

0 


fJS 


tp 

Vqc slew from 4.5V to OV (CE at V|h) 

100 


fJlS 


tR 

Vcc slew from OV to 4.5V (CE at V|h) 

0 


fJS 


tREC 

CE at V|H after Power Up 


2 

ms 



(tA = 25°C) 


SYM 

PARAMETER 

MIN 

MAX 

UNITS 

NOTES 

tDR 

Expected Data Retention Time 

10 


years 

9 


WARNING: 

Under no circumstances are negative undershoots, of any amplitude, allowed when device is 
in battery backup mode. 
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NOTES 

1. WE is high for a Read Cycle. 

2. 0E = V|H or V|L. If OE = V|h during write cycle, the output buffers remain in a high im¬ 
pedance state. 

3. twp is specified as the logical “AJND” of CE and WE. _ _ 

twp is measured from the latter of CE or WE going low to the earlier of CE or WE going high. 

4. tDH> tDS sire measured from the earlier of CE or WE going high. 

5. These parameters are sampled with a 5 pF load and are not 
100% tested. 

6. If the CE low transition occurs simultaneously with or latter from the WE low transition in 
a Write Cycle 1, the output buffers remain in a high impedance state in this period. 

7. If the CE high transition occurs prior to or simultaneously with theWE high transition, the 
output buffers remain in high impedance state in this period. 

8. If WE Is low or the WE low transition occurs prior to or simultaneously with the CE low 
transition, the output buffers remain in high Impedance state in this period. 

9. Each DS1225Y is marked with a 4-dlgit date code AABB.AAdesignates the year of manu¬ 
facture. BB designates the week of manufacture. The expected tpR is defined as starting 
at the date of manufacture. 

10. 85 mA for industrial grade part. 


D.C. Test Conditions 

Outputs Open 
t Cycle = 200 ns 

All Voltages Are Referenced to Ground 

A.C. Test Conditions 

Output Load: lOOpF-i-ITTL Gate 
Input Pulse Levels: 0-3.0V 
Timing Measurement Reference Levels 
Input: 1.5V 
Output: 1.5V 

Input Pulse Rise and Fall Times: 5ns 
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DS1225Y 

64K Nonvolatile RAM 
















Jb Dallas Semiconductor p>iREyM]D^^^¥ 

256K Nonvolatile SRAM 

DS1230AB 


FEATURES 

• Data retention in the absence of Vqc 

• Data is autonnatically protected dur¬ 
ing power loss 

• Directly replaces 32Kx8 volatile 
static RAM or EEPROM 

• Unlimited write cycles 

• CMOS - low power operation 

• Over 10 years of data retention 

• Standard 28-pin JEDEC pinout 

• Available in either 55, 70, or 100 ns 
read access time 

• Read cycle time equals write cycle 
time 

• Optional ±5% and ±10% operating 
range 

• Optional industrial temperature range 
of -40°Cto +85°C, designated IND 


PIN CONNECTIONS 



PIN NAMES 

Ao"Ai 4 - Address Inputs 
CE - Chip Enable 

GND - Ground 

DOg-DOy- Data In/Data Out 
Vcc - Power ( + 5V) 

We - Write Enable 

OE - Output Enable 


I 


DESCRIPTION 

The DS1230AB and DS1230Y are 262,144-bit, fully static, nonvolatile RAMs organized as 
32,768 words by 8 bits. Each nonvolatile static RAM has a self-contained lithium energy 
source and control circuitry which constantly monitors Vqq for an out-of-tolerance condi¬ 
tion. When such a condition occurs, the lithium energy source Is automatically switched on 
and write protection Is unconditionally enabled to prevent garbled data. The nonvolatile 
static RAM can be used in place of existing 32Kx8 static RAM directly conforming to the 
popular byte wide 28-pin DIP standard. The DS1230AB also matches the pinout of the 28256 
EEPROM allowing direct substitution while enhancing performance. There is no limit on the 
number of write cycles which can be executed and no additional support circuitry is required 
for microprocessor interface. 
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OPERATION 


READ MODE _ 

The DS1230AB and DS1230Y execute a read cycle whenever WE (Write Enable) Is Inactive 
(high) and CE (Chip Enable) is active (low). The unique address specified by the 15 address in¬ 
puts (Ao-Ai 4 ) defines which of the 32,768 bytes of data Is to be accessed. Valid data will be 
available to the eight data output drivers within tACC (Access Time) after the last address In¬ 
put signal is stable, providing that CE (Chip Enable) and OE (Output Enable) access times 
are also satisfied. If OE and CE access times are not satisfied, then data access must be 
measured from the later occurring signal (CE or OE) and the limiting parameter is either tco 
for CE or toE for OE rather than address access. 


WRITE MODE _ _ 

The DS1230AB and DS1230Y are in the write mode whenever the WE and CE signals are in 
the active (low) state after address inputs are stable. The latter occurring failing edge of CE 
or WE will determine die start of the write cycle. The write cycle is terminated by the earlier 
rising edge of CE or WE. All address inputs must be kept valid throughout the write cycle. 
WE must return to the high state for a minimum recovery time (twR) before another cycle can 
be initiated. The OE control signal should be kept inactive (high) during write cycles to avoid 
bus contention. However, if the output bus has been enabled (CE and OE active) then WE will 
disable the outputs in tODW its falling edge. 

DATA RETENTION MODE 

The DS1230AB provides full functional capability for Vqc greater than 4.75 volts and write 
protects by 4.5V. The DS1230Y provides full functional capability for Vqc greater than 4.5 
volts and write protects by 4.25 volts. Data Is maintained in the absence of Vcc without any 
additional support circuitry. The nonvolatile static RAM constantly monitors Vcc- Should 
the supply voltage decay, the RAM will automatically write protect itself and all inputs to the 
RAM become “don’t care” and all outputs are high impedance. As Vcc fsi^ls below approx¬ 
imately 3.0 volts, the power switching circuit connects the lithium energy source to RAM to 
retain data. During power-up, when Vqc rises above approximately 3.0 volts, the power 
switching circuit connects external Vcc to the RAM and disconnects the lithium energy 
source. Normal RAM operation can resume after Vcc exceeds 4.5 volts for the DS1230Y and 
4.75 volts for the DS1230AB. 
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ABSOLUTE MAXIMUM RATINGS* 

Voltage on any Pin Relative to Ground -0.3V to + 7.0V 
Operating Temperature OX to 70X 
Storage Temperature -40 X to + 70 X 
Soldering Temperature 260°C for 10 Sec 

*This is a stress rating only and functional operation of the device at these or any other con¬ 
ditions above those indicated in the operation sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods of time may affect 
reliability. 


RECOMMENDED D.C. OPERATING CONDITIONS 


(OX to 70 X) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

DS1230AB Power 
Supply Voltage 

Vcc 

4.75 

5.0 

5.25 

V 


DS1230Y Power 
Supply Voltage 

Vcc 

4.50 

5.0 

5.5 

V 


Input Logic 1 

V|H 

2.2 


Vcc+ 0.3 

V 


Input Logic 0 

V|L 

-0.3 


+ 0.8 

V 



(OX to 70X, Vcc = 5V±10% for DS1230Y) 
D-C- ELECTRICAL CHARACTERISTICS (0 X to 70 X, Vcc = 5V ± 5% for DS1230AB) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Input Leakage Current 

l|L 

-1.0 


+ 1.0 

uA 


I/O Leakage Current 

ILO 

-1.0 


+ 1.0 

uA 


Output Current @2.4V 

lOH 

-1.0 



mA 


Output Current @0.4V 

lOL 

2.0 



mA 


standby Current 

CE = 2.2V 

ICCS1 


3.0 

5.0 

mA 


Standby Current 

CE Vcc-0.5V 

ICCS2 



15 

mA 


Operating Current 

ICC01 



120 

mA 


Write Protection 
Voltage (DS1230AB) 

Vtp 

4.5 

4.62 

4.75 

V 


Write Protection 
Voltage (DS1230Y) 

vtp 

4.25 

4.37 

4.5 

V 
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CAPACITAHCE 


(tA = 25X) 


PARAMETER 

SYMBOL 

TYP 

MAX 

UNITS 

NOTES 

Input 

CapaGitance 

C|N 

5 

10 

PF 


Input/Output 

Capacitance 

C|/o 

5 

10 

PF 



(O'C to ZO'C, Vcc = 5.0V±10% for DS1230Y) 
A.C. ELECTRICAL CHARACTERISTICS (0°C to ZOX, Vcc = 5.0V ± 5% for DS1230AB) 



DS1230Y-55 

DS1230AB-55 

DS1230Y-70 

DS1230AB-70 

DS1230Y-100 

DS1230AB-100 


PARAMETER 

SYMBOL 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

UNITS 

NOTES 

Read Cycle Time 

tRC 

45 


70 


100 


ns 


Access Time 

tACC 


45 


70 


100 

ns 


OE to Output Valid 

tOE 


20 


30 


50 

ns 


CE to Output Valid 

tco 


45 


70 


100 

ns 


OE or CE to 

Output Active 

tCOE 

5 


5 


5 


ns 


Output High Z 

From Deselection 

too 


15 


30 


35 

ns 


Output Hold From 
Address Change 

tOH 

10 


10 


10 


ns 


Write Cycle Time 

two 

45 


70 


100 


ns 


Write Puise Width 

twp 

25 


55 


75 


ns 

3 

Address 

Set-Up Time 

tAW 

0 


0 


0 


ns 


Write 

Recovery Time 

tWR 

0 


0 


0 


ns 


Output High Z 

From WE 

tODW 


20 


30 


35 

ns 


Output Active 

From WE 

tOEW 

5 


5 


5 


ns 

8 

Data Set-Up Time 

Ids 

40 


40 


40 


ns 

4 

Data Hold Time 
From WE 

tDH 

0 


0 


0 


ns 

4,5 
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POWER-DOWNIPOWER-UP CONDITION 


DS1230AB 4.75V 
DS1230Y 4.50V 


Leakage Current 
II supplied from 
lithium cell 


3.2V __ __ ' 

tp 

-►I tpD 



DATA RETENTION TIME 
’ tpR 


POWER-DOWN I POWER-UP TIMING 


PARAMETER 

tpD CE at V|H before Power Down 


tp Vcc slew from 4.75V to OV (CE at V|h) 
tp Vcc slew from 4.5V to OV (CE at Vjh) 


tR Vcc slew from OV to 4.75V (CE at V|H) 
Vcc slew from OV to 4.5V (CE at V|h) 


tREC CE at V|H after Power-Up 


UNITS 

NOTES 

US 


US 

DS1230AB 

US 

DS1230Y 

US 

DS1230AB 

US 

DS1230Y 

ms 



[tA = 25^C) 


SYM 

PARAMETER 

MIN 

MAX 

UNITS 

NOTES 

tpR 

Expected Data Retention Time 

10 


years 

9 


WARNING: 

Under no circumstances are negative undershoots, of any amplitude, allowed when device is 
in battery backup mode. 
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NOTES 

1. WE is high for a Read Cycle. 

2. OE = V|h or V|L. If OE = V|h during write cycle, the output buffers remain in a high im¬ 
pedance state. 

3. twp is specified as the logical “AND” of ^ and WE. _ _ 

twp is measured from the latter of CE or WE going low to the earlier of CE or WE going high. 

4. tDH» tDS SI*'© measured from the earlier of CE’or WE going high. 

5. tDH is measured from WE going high. If CE Is used to terminate the write cycle then 
tDH = 20 ns. 

6. If the CE low transition occurs simultaneously with or latter from the WE low transition in 
a Write Cycle 1, the output buffers remain in a high Impedance state in this period. 

7. If the CE high transition occurs prior to or simultaneously with the WE high transition, the 
output buffers remain in high impedance state in this period. 

8. If WE is low or the WE low transition occurs prior to or simultaneously with the CE low 
transition, the output buffers remain in high impedance state in this period. 

9. Each DS1230AB or DS1230Y is marked with a 4-digit date code AABB. AA designates the 
year of manufacture. BB designates the week of manufacture. The expected tpR is de¬ 
fined as starting at the date of manufacture. 


D.C. Test Conditions 

Outputs Open 
t Cycle = 200 ns 

All Voltages Are Referenced to Ground 

A.C. Test Conditions 

Output Load: 100pF + 1TTL Gate 
Input Pulse Levels: 0-3.0V 
Timing Measurement Reference Levels 
Input: 1.5V 
Output: 1.5V 

Input Pulse Rise and Fall Times: 5ns 
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DS1230AB 

256K Nonvolatile RAM 





















9” Dallas Semiconductor 
256K Nonvolatile SRAM 


DS1235Y 

DS1235AB 


FEATURES 


PIN CONNECTIONS 


• Data retention in the absence of Vqc 

• Data is automatically protected during 
power loss 

• Directly replaces 32Kx8 volatile static 
RAM or EEPROM 

• Unlimited write cycles 

• CMOS—low power operation 

• Standard 28-pin JEDEC pinout 

• Available In either 120,150, or 200 ns read 
access time 

• Read cycle time equals write cycle time 


Ai4 

Ai2 

Ay 

Ae 

As 

A4 

As 

A2 

Ai 

Aq 

DQo 

DQ-i 

DQ2 

GND 


C 

C 

C 

c 

c 

c 


1 
2 

3 

4 

5 

6 

7 

8 
9 

qio 
: 11 
[=12 
[=13 
C 14 


28 =I Vcc 
27 ZIWE 
26 =3 Ai 3 
25 ZlAg 
24 ZJAg 
23 =1 A-] -j 
22 =3 0e 
21 =3A-|o 
20 IDUe 
19 =] DQ 7 
18 ZlDQe 
17 ZIDQq 
16 Z 1 DQ 4 
15 Z1DQ3 


• Full ±10% operating range (DS1235Y) 

• Lithium energy source is electrically 
disconnected to retain freshness until 
power is applied for the first time 

• Optional ±5% operating range 
(DS1235AB) 


PIN NAMES 

Ao-A -14 ■ Address Inputs 

^ ■ Chip Enable 

GND ■ Ground 

DQo-DQ/- Data In/Data Out 
Vcc " Power (-f- 5V) 

We - Write Enable 

OE - Output Enable 



DESCRIPTION 

The DS1235Y is a 262,144-blt, full-static, nonvolatile SRAM organized as 32,768 words by 8 
bits. The nonvolatile memory has a self-contained lithium energy source and control cir¬ 
cuitry which constantly monitors Vqc for an out-of-tolerance condition. When such a condi¬ 
tion occurs, the lithium energy source is automatically switched on and write protection is 
unconditionally enabled to prevent garbled data. The nonvolatile static RAM can be used in 
place of existing 32Kx8 static RAM directly conforming to the popular byte wide 28256 
EEPROM, allowing direct substitution while enhancing performance. There is no limit on 
the number of write cycles which can be executed and no additional support circuitry is re 
quired for microprocessor Interface. 
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OPERATION 


READ MODE _ _ 

The DS1235Y executes a read cycle whenever WE (Write Enable) is inactive (high) and CE 
(Chip Enable) is active (low). The unique address specified by the 15 address inputs (A 0 -A- 14 ) 
defines which of the 32,768 bytes of data is to be accessed. Valid data will be available to the 
eight data output drivers within tACC (Access Time) after the last address input signal is 
stable, providing that CE (Chip Enable) and OE (Output Enable) access times are also satis¬ 
fied. If UE and ^ access times are not satisfied, then data access must be measured from 
the later occurring signal (CE or OE) and the limiting parameter Is either tco ^or CE or tOE 
for OE, rather than address access. 

WRITE MODE _ _ 

The DS1235Y is in the write mode whenever the WE and CE signals are in t he a ctive (low) 
state after address inputs are stable. The latter occurring falling edge of CE or WE will deter¬ 
mine the start of the write cycle. The write cycle is terminated by the earli er ris ing edge of CE 
or WE. All address inputs must be kept valid throughout the write cycle. WE must return to 
the high state for a minimum recovery time (twR) before another cycle can be initiated. The 
OE control signal should be kept inactive (high) during write cycles to avoid bus contention. 
However, if the output bus has been enabled (CE and OE active) then WE will disable the out¬ 
puts in toWD from its falling edge. 

DATA RETENTION MODE 

The nonvolatile static RAM provides full functional capability for Vqq greater than 4.5 volts 
and write protects at 4.37 V nominal (Vcc greater than 4.75 V and write protect at 4.62 V 
nominal for DS1235AB). Data is maintained in the absence of Vcc without any additional 
support circuitry. The DS1235Y constantly monitors Vcc- Should the supply voltage decay, 
the RAM will automatically write protect itself and all inputs to the RAM become “don’t 
care” and all the outputs are high impedance. As Vcc frills below approximately 3.0 volts, 
the power switching circuit connects the lithium energy source to RAM to retain data. During 
power-up, when Vcc rises above approximately 3.0 volts, the power switching circuit con¬ 
nects external Vcc to the RAM and disconnects the lithium energy source. Normal RAM 
operation can resume after Vcc exceeds 4.5 volts (4.75 volts for DS1235AB). 

The DS1235Y is shipped from Dallas Semiconductor with the lithium energy source discon¬ 
nected, guaranteeing full energy capacity. When Vcc applied at a level of greater than 
4.25 volts, the lithium energy source is switched on such that energy will be supplied to RAM 
when Vcc's less than approximately 3.0 volts. The lithium energy source can be subse¬ 
quently turned off by taking Vcc to a negative 3 volts for 1 ms. 

Battery redundancy Is also provided to ensure reliability. The DS1235Y contains two lithium 
energy cells separated by an internal isolation switch. During battery back-up time the cell 
with the highest voltage is selected for use. If one battery fails, the other battery will auto¬ 
matically take over. The switch between batteries is transparent to the user. 
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ABSOLUTE MAXIMUM RATINGS* 

Voltage on any Pin Relative to Ground -O.SV to +7.0V 
Operating Temperature 0°Cto70®C 
Storage Temperature -40to 70 
Soldering Temperature 260X for 10 Sec 

*This is a stress rating only and functional operation of the device at these or any other con¬ 
ditions above those Indicated In the operation sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods of time may affect 
reliability. 


RECOMMENDED D.C. OPERATING CONDITIONS ( 

0°C to 70 °C) 

PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Power Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 


Logic 1 

V|H 

2.2 


Vcc+ 0.3 

V 


Logic 0 

V|L 

-0.3 


-hO.8 

V 



(0°C to 70X, Vcc = 5V±10% for DS1235Y) 

D.C. ELECTRICAL CHARACTERISTICS (0 X to 70 X, Vcc = 5V ± 5% for DS1235AB) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Input Leakage 

Current 

l|L 

-1.0 


-Hl.O 

uA 


I/O Leakage Current 

ILO 

-5.0 


+ 5.0 

uA 


Output Current 
@2.4V 

IQH 

-1.0 



mA 


Output Current 
@0.4V 

•OL 

2.0 



mA 


Standby Current 

CE = 2.2V 

Iddsi 


5.0 

10.0 

mA 


standby Current 

CE = Vcc-0.5V 

IDDS2 


3.0 

5.0 

mA 


Operating Current 

idd 



85 

mA 


Write Protection 
Voitage (DS1235Y) 

Vtp 

4.25 

4.37 

4.5 

V 


Write Protection 
Voltage (DS1235AB) 

Vtp 

4.50 

4.62 

4.75 

V 



CAPACITANCE (tA = 25 X) 


PARAMETER 

SYMBOL 

TYP 

MAX 

UNITS 

NOTES 

Input 

Capacitance 

C|N 

5 

10 

PF 


Input/Output 

Capacitance 

C|/0 

5 

10 

PF 
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(0°C to 70°C, Vcc = 5.0V± 10% for DS1235Y) 
A.C. ELECTRICAL CHARACTERISTICS (0°C to 70 “G, Vcc = 5-OV ± 5% for DS1235AB) 



DS1235Y-120 

DS1235Y-150 

DS1235Y-200 


PARAMETER 

SYMBOL 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

UNITS 

NOTES 

Read Cycle Time 

tRC 

120 


150 


200 


ns 


Access Time 

tACC 


120 


150 


200 

ns 


OE to Output Valid 

tOE 


60 


70 


100 

ns 


CE to Output Valid 

tco 


120 


150 


200 

ns 


OE or CE to 

Output Active 

tCOE 

5 


5 


5 


ns 


Output High Z 

From Deselection 

tOD 


40 


70 


100 

ns 


Output Hold From 
Address Change 

tOH 

10 


10 


10 


ns 


Write Cycie Time 

two 

120 


150 


200 


ns 


Write Pulse Width 

twp 

90 


100 


170 


ns 

3 

Address 

Set-Up Time 

tAW 

0 


0 


0 


ns 


Write 

Recovery Time 

tWR 

0 


10 


10 


ns 


Output High Z 

From WE 

tODW 


40 


70 


80 

ns 


Output Active 

From WE 

tOEW 

5 


10 


10 


ns 

8 

Data Set-Up Time 

tDS 

50 


60 


80 


ns 

4 

Data Hold Time 
From WE 

tDH 

0 


0 


0 


ns 

4,5 
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POWER-DOWN I POWER-UP CONDITION 



POWER-DOWNIPOWER-UP TIMING 


SYM 

PARAMETER 

MIN 

MAX 

UNITS 

NOTES 

tPD 

CE at V|H before Power Down 

0 


fJS 


tp 

Vcc slew from 4.5V to OV (CE at V|h) 

300 


fJS 


tR 

Vcc slew from OV to 4.5V (CE at V|h) 

0 


fJS 


tREC 

CE at ViH after Power Up 

2 

125 

ms 



(tA = 25°C) 


SYM 

PARAMETER 

MIN 

MAX 

UNITS 

NOTES 

tDR 

Expected Data Retention Time 

5 


years 

9 


WARNING: 

Under no circumstances are negative undershoots, of any amplitude, allowed when device is 
in battery backup mode. 
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NOTES 

1. WE is high for a Read Cycle. 

2. 0E = V|H or V|l. If OE = V|h during write cycle, the output buffers remain in a high imped¬ 
ance state. 

3. twp is specified as the logical “AND^of CE and WE. _ _ 

twp is measured from the latter of CE or WE going low to the earlier of CE or WE going high. 

4. tDH» tDS sire measured from the earlier of CE or WE going high. 

5. tQH is measured from WE going high. If ^ is used to terminate the write cycle then tDH = 
20ns. 

6. If the CE low transition occurs simultaneously with or latter from the WE low transition in a 
Write Cycle 1, the output buffers remain in a high impedance state In this period. 

7. If the CE high transition occurs prior to or simultaneously with the WE high transition In 
Write Cycle 1, the output buffers remain in a high impedance state in this period. 

8. If WE is low or the WE low transition occurs prior to or simultaneously with the CE low tran¬ 
sition, the output buffers remain in high impedance state in this period. 

9. Each DS1235Y has a built-in switch which disconnects the lithium source until Vqc is first 
applied by the user. The expected tpR is defined as accumulative time in the absence 
of Vcc starting from the time power is first applied by the user. 



D.C. Test Conditions 

Outputs Open 
t Cycle = 200 ns 

All Voltages Are Referenced to Ground 

A.C. Test Conditions 

Output Load: 100pF-f 1TTL Gate 
Input Pulse Levels: 0-3.0V 
Timing Measurement Reference Levels 
input: 1.5V 
Output: 1.5V 

Input Pulse Rise and Fall Times: 5 ns 
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DS1235Y 

256K Nonvolatile RAM 
















PREUMIIIINI^IRY 

Jb Dallas Semiconductor DS1245Y 

^ 1024K Nonvolatile SRAM DS1245AB 


FEATURES 


PIN CONNECTIONS 


• Data retention in the absence of Vcc 

• Data is automatically protected during 
power loss 

• Directly replaces 128Kx8 volatile 
static RAM or EEPROM 

• Unlimited write cycles 

• CMOS—low power operation 

• Standard 32-pin JEDEC pinout 

• Available in either 70, 100 or 120 ns 
read access time 

• Read cycle time equals write cycle 
time 

• Full ±10% operating range (DS1245Y) 

• Lithium energy source is electrically 
disconnected to retain freshness until 
power is applied for the first time 

• Optional ±5% operating range 
(DS1245AB) 


N/CC 

1 

=3 Vcc 

Al6l= 


=1Ai5 

A14II 


□ N/C 

A12IZ 


□ WE 

A7C 


:3ai3 

Aec 


IlAg 

A5IZ 


□ Ag 

A4IZ 


□ A11 

AsC 


HOE 

A2C: 


^ A10 

Aid 


Hce 

Aod 


ZIDQ7 

OQoH 


□ DCs 

DQ^IZ 


□ DQ5 

DQ2IZ 


HDQ4 

GNDC 


ZIDQ3 

PIN NAMES 


A 0 -A 16 

- Address Inputs 

CE 

- Chip Enable 

GND 

- Ground 

DQ 0 DQ 7 - Data In/Data Out 

Vcc 

- Power (+ 5V) 

WE 

- Write Enable 

OE 

- Output Enable 

NIC 

- No Connect 



DESCRIPTION 

The DS1245Y is a 1,048,576-bit full-static, nonvolatile SRAM organized as 131,072 words by 8 
bits. The nonvolatile memory has a self-contained lithium energy source and control cir¬ 
cuitry which constantly monitors Vcc out-of-tolerance condition. When such a condi¬ 
tion occurs, the lithium energy source is automatically switched on and write protection is 
unconditionally enabled to prevent garbled data. The nonvolatile static RAM can be used in 
place of existing 128K x 8 static RAM directly conforming to the popular bytewide 32-pin DIP 
standard. There is no limit on the number of write cycles which can be executed and no addi¬ 
tional support circuitry is required for microprocessor Interface. 


231 





OPERATION 


READ MODE _ _ 

The DS1245Y executes a read cycle whenever WE (Write Enable) is Inactive (high) and CE 
(Chip Enable) is active (low). The unique address specified by the 17 address inputs (Ag-Aie) 
defines which of the 131,072 bytes of data Is to be accessed. Valid data will be available to 
the eight data output drivers within tACC (Access Time) after the last address input signal is 
stable, provi^ng that the CE (Chip Enable) and OE (Output Enable) access times are also 
satisfied. If OE and CE access times are not satisfied, then data access must be measured 
from the later occurring signal (CE or OE) and the limiting parameter is either to for CE or 
toE OE, rather than address access. 

WRITE MODE _ _ 

The DS1245Y Is in the write mode whenever the WE and CE signals are in the active (low) 
state after address inputs are stable. The latter occurring falling edge of CE or WE will deter- 
min£the start of the write cycle. The write cycle is terminated by the earlier rising edge of CE 
or WE. All address inputs must be kept valid throughout the write cycle. WE must return to 
the high state for a minimum recovery time (twR) before another cycle can be initiated. The 
OE control signal should be kept inactive (high) during write cycles to avoid bus contention. 
However, if the output bus has been enabled (CE and OE active) then WE will disable the out¬ 
puts in towp its falling edge. 

DATA RETENTION MODE 

The nonvolatile static RAM provides full functional capability for Vcc greater than 4.5 volts 
and write protects at 4.37 V nominal (Vcc greater than 4.75 and write protect at 4.62 V 
nominal for DS1245AB). Data is maintained in the absence of Vcc without any additional 
support circuitry. The DS1245Y constantly monitors Vcc- Should the supply voltage decay, 
the RAM will automatically write protect itself and all inputs to the RAM become “don’t 
care” and all the outputs are high Impedance. As Vqc fsills below approximately 3.0 volts, 
the power switching circuit connects the lithium energy source to RAM to retain data. During 
power-up, when Vqc rises above approximately 3.0 volts, the power switching circuit con¬ 
nects external Vqc to the RAM and disconnects the lithium energy source. Normal RAM 
operation can resume after Vcc exceeds 4.5 volts (4.75 V for DS1245AB). 

The DS1245Y Is shipped from Dallas Semiconductor with the lithium energy source discon¬ 
nected, guaranteeing full energy capacity. When Vqc is applied at a level of greater than 
4.25 volts, the lithium energy source is switched on such that energy will be supplied to RAM 
when Vcc is less than approximately 3.0 volts. The lithium energy source can be subse¬ 
quently turned off by taking Vcc to a negative 3 volts for 1 ms. 

Battery redundancy is also provided to ensure reliability. The DS1245Y contains two lithium 
energy cells separated by an internal isolation switch. During battery back-up time the cell 
with the highest voltage is selected for use. If one battery falls, the other battery will auto¬ 
matically take over. The switch between batteries is transparent to the user. 
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ABSOLUTE MAXIMUM RATIKGS* 

Voltage on any Pin Relative to Ground -0.3V to +7.0V 
Operating Temperature 0°C to 70°C 
Storage Temperature -40 °C to 70°C 
Soldering Temperature 260°C for 10 Sec 

*This is a stress rating only and functional operation of the device at these or any other con¬ 
ditions above those indicated in the operation sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods of time may affect 
reliability. 


RECOMMENDED D.C. OPERATING CONDITIONS (0 X to 70X) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Power Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 


Logic 1 

V|H 

2.2 


Vcc+ 0.3 

V 


Logic 0 

V|L 

-0.3 


+ 0.8 

V 



(OX to 70X, Vcc = 5V±5% for DS1245AB) 
D.C. ELECTRICAL CHARACTERISTICS (0 X to 70 X, Vcc = 5V ± 10% fpr DS1245Y) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Input Leakage 

Current 

l|L 

-1.0 


+ 1.0 

uA 


I/O Leakage Current 

ILO 

-5.0 


+ 5.0 

uA 


Output Current 
@2.4V 

lOH 

-1.0 



mA 


Output Current 
@0.4V 

lOL 

2.0 



mA 


Standby Current 

CE = 2.2V 

Iddsi 


3.0 

5.0 

mA 


Standby Current 

CE = Vcc - 0-5V 

IDDS2 


5.0 

10.0 

mA 


Operating Current 

Iqd 



85 

mA 


Write Protection 
Voltage (DS1245Y) 

vtp 

4.25 

4.37 

4.5 

V 


Write Protection 
Voltage (DS1245AB) 

vtp 

4.50 

4.62 

4.75 

V 
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CAPACITANCE 


(tA = 25“C) 


PARAMETER 

SYMBOL 

TYP 

MAX 

UNITS 

NOTES 

Input Capacitance 

C|N 

5 

10 

PF 


Input/Output Capacitance 

C|/0 

5 

10 

PF 



(0°C to 70^0, Vcc = 5V±5% for DS1245AB) 
A.C. ELECTRICAL CHARACTERISTICS (0 °C to 70 °C, Vcc = 5V ± 10% for DS1245Y) 



DS1245Y-70 

DS1245Y-100 

DS1245Y-120 


PARAMETER 

SYMBOL 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

UNITS 

NOTES 

Read Cycle Time 

tRC 

70 


100 


120 


ns 


Access Time 

tco 


70 


100 


120 

ns 


OE to Output Valid 

tOE 


20 


50 


60 

ns 


CE to Output Valid 

tco 


70 


100 


120 

ns 


OE or CE to 

Output Active 

tCOE 

5 


5 


5 


ns 


Output High Z 

From Deselection 

tOD 


20 


35 


40 

ns 


Output Hold From 
Address Change 

tOH 

10 


10 


10 


ns 


Write Cycle Time 

twc 

70 


100 


120 


ns 


Write Pulse Width 

twp 

55 


75 


90 


ns 

3 

Address 

Set-Up Time 

tAW 

0 


0 


0 


ns 


Write 

Recovery Time 

tWR 

10 


10 


10 


ns 


Output High Z 

From WE 

tODW 


30 


35 


40 

ns 


Output Active 

From WE 

tOEW 

5 


5 


5 


ns 

8 

Data Set-Up Time 

tDS 

40 


40 


50 

■ ' 

ns 

4 

Data Hold Time 
From WE 

tDH 

0 


0 


0 


ns 

4,5 
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POWER-DOWN/POWER-UP CONDITION 



POWER-DOWN I POWER-UP TIMING 


SYM 

PARAMETER 

MIN 

MAX 

UNITS 

NOTES 

tpD 

CE at V|H before Power Down 

0 


US 


tF 

Vcc slew from 4.5V to OV (CE at V|H) 

300 


US 


tR 

VcG slew from OV to 4.5V (CE at V|H) 

0 


US 


tREC 

CE at V|H after Power-Up 

2 

125 

ms 



(tA = 25X) 


SYM 

PARAMETER 

MIN 

MAX 

UNITS 

NOTES 

tDR 

Expected Data Retention Time 

5 


years 

9 


WARNING: 

Under no circumstances are negative undershoots, of any amplitude, allowed when device is 
in battery backup mode. 
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NOTES 

1 . WE is high for a Read Cycle. 

2 . OE = V|h or V|L- If OE = V|h during write cycle, the output buffers remain In a high Im¬ 
pedance state. 

3. twp is specified as the logical of CE and WE. _ _ 

twp is measured from the latter of CE or WE going low to the earlier of CE or WE going high. 

4. tDH» tDS measured from the earlier of CE or WE going high. 

5. tDH is measured from WE going high. If CE is used to terminate the write cycle then 
tDH =20 ns. 

6 . If the CE low transition occurs simultaneously with or latter from the WE low transition in 
a Write Cycle 1, the output buffers remain in a high impedance state in this period. 

7. If the CE high transition occurs prior to or simultaneously with theWE high transition,the 
output buffers remain In high impedance state in this period. 

8 . If WE is low or the WE low transition occurs prior to or simultaneously with the CE low 
transition, the output buffers remain in high impedance state in this period. 

9. Each DS1245Y has a built-in switch which disconnects the lithium source until Vcc is first 
applied by the user. The expected tpR is defined as accumulative time in the absence of 
Vcc starting from the time power is first applied by the user. 

D.C. Test Conditions 

Outputs Open 

t Cycle = 200 ns 

All Voltages Are Referenced to Ground 

A.C. Test Conditions 

Output Load: 100pF-HlTTL Gate 

Input Pulse Levels: 0-3.0V 

Timing Measurement Reference Levels 

Input: 1.5V 

Output: 1.5V 

Input Pulse Rise and Fall Times: 5ns 
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intelligent Sockets 






Dallas Semiconductor 
SmartSocket 16i64K 


DS1213 


FEATURES 

• Accepts Standard 2Kx8 and 8 Kx8 
CMOS static RAMs 

• Embedded lithium energy cell retains 
RAM data 

• Seif-contained circuitry safeguards 
data 

• Data retention time is greater than 10 
years with the proper RAM seiection 

• IC socket permits upgrading from 
2Kx8to 8 Kx8 RAM 

• Proven gas-tight socket contacts 

• Operating temperature range 0®C to 
70 X 


PIN CONNECTIONS 



PIN NAMES 


Aii pins pass through except 20, 26, 28. 

Pin 20 CE - Conditioned Chip Enable 
Pin 26 Vcc ‘ Switched Vqc 24-pin RAM 
Pin 28 Vcc ” Switched Vcc ^or 28-pin RAM 
Pin 14 GND - Ground 


DESCRIPTION 

The DS1213 is a 28-pin, 0.6-inch-wide DIP socket with a built-in CMOS controller circuit and 
an embedded lithium energy source. It accepts either 28-pln 8K x 8 or 24-pin 2K x 8 lower-jus¬ 
tified JEDEC byte wide CMOS static RAM. When the socket Is mated with a CMOS RAM, it 
provides a complete solution to problems associated with memory volatility. The Smart- 
Socket monitors Incoming Vqq for an out-of-tolerance condition. When such a condition oc¬ 
curs, an Internal lithium source is automatically switched on and write protection is uncon¬ 
ditionally enabled to prevent garbled data. 

Using the SmartSocket saves printed circuit board space since the combination of Smart- 
Socket and memory uses no more area than the memory alone. The SmartSocket uses only 
Pins 28, 26, 20 and 14 for RAM control. All other pins are passed straight through to the 
socket receptacle. 
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OPERATION 

The DS1213 SmartSocket performs five circuit functions required to battery back-up a CMOS 
memory. First, a switch is provided to direct power from the battery or Vcc supply, depending 
on which is greater. This switch has a voltage drop of less than 0.2 volts. The second function 
which the SmartSocket provides is power fail detection. Power faii detection occurs between 
4.75 and 4.5 volts. The DS1213 constantly monitors the Vqc supply. When Vcc fs^ls below 
4.75 volts, a precision comparator detects the condition and inhibits the RAM chip enable. 
The third function accompiishes write protection by holding the chip enable signal to the 
memory to within 0.2 volts of VCC or battery supply. If the chip enable signal Is active at the 
time power fail detection occurs, write protection is delayed until after the memory cycle is 
complete to avoid corruption of data. During nominal power supply conditions the memory 
chip enable signal will be passed through to the socket receptacle with a maximum propaga¬ 
tion delay of 20 ns. The fourth function the DS1213 performs is to check battery status to 
warn of potential data loss. Each time that Vqc power is restored to the SmartSocket the 
battery voltage is checked with a precision comparator. If the battery supply is less than 2.0 
volts, the second memory cycle Is inhibited. Battery status can, therefore, be determined by 
performing a read cycle after power up to any location in the memory, recording that memory 
location content. A subsequent write cycle can then be executed to the same memory loca¬ 
tion, altering the data. If the next read cycle falls to verify the written data, the contents of 
the memory are questionable. The fifth function which the SmartSocket provides is battery 
redundancy. In many applications, data integrity is paramount. In these applications It is desir¬ 
able to use two batteries to Insure reliability. The DS1213 SmartSocket provides an internal 
isolation switch whfch provides for the connection of two batteries. During battery back-up 
time the battery with the highest voliage is selected for use. If one battery fails, the other will 
automatically take over. The switch between batteries Is transparent to the user. A battery 
status warning will occur if both batteries are less than 2.0 volts. Each of the two lithium 
cells contains 35 mAhr capacity, making the total 70 mAhr. 


NOTE: As shipped from Dallas Semiconductor, the lithium energy cell cannot be measured from 
the VpQ pin. In order to read the cell potential, apply Vqc arid then remove power. The cell poten¬ 
tial will then be available on Pins 26, 28, and 20. 


242 


ABSOLUTE MAXIMUM RATINGS* 

Voltage on any Pin Relative to Ground -1.0V to -^7.0V 
Operating Temperature 0°C to 70 °C 
Storage Temperature -40°C to -t-70°C 
Soldering Temperature 260°C for 10 Sec 

*This is a stress rating only and functional operation of the device at these or any other con¬ 
ditions above those indicated in the operation sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods of time may affect 
reliability. 


RECOMMENDED D.C. OPERATING CONDITIONS 


(0°C to70°C) 



D.C. ELECTRICAL CHARACTERISTICS (0 °C to 70 “C, Vcc = 4.75 to 5.5V) 

































CAPACITANCE 


(tA = 25“C) 


PARAMETER 

SYMBOL 

MAX 

UNITS 

NOTES 

input 

Gapacitance PIN 20 L 

C|N 

5 

PF 

3 

Output 

Capacitance PIN 20 U 

Cqut 

7 

PF 

3 


A.C. ELECTRICAL CHARACTERISTICS (0“C to 70°C, Vcc = 4.75 to 5.5V) 




MIN 




NOTES 

CE Propagation 

Delay 

tpD 

5 

10 


llHSIIIil 



tPF 



0 




(0° to 70 “C, Vcc = 4.75 to 5.5 V) 






125 

ms 


Vcc Rate 

4.75-4.5 V 

tp 




us 







us 


Vcc Slew Rate 

4.5 - 4.75 V 

tR 

0 



us 


^ Pulse Width 

tCE 



1.5 

us 

7 
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TIMING DIAGRAM—POWER DOWN 



TIMING DIAGRAM—POWER UP 



Under no circumstances are negative undershoots, of any amplitude, allowed when device is 
In battery backup mode. 

Water washing for flux removal may discharge internal lithium source as exposed voltage 
pins are present. 
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NOTES: 

1. All voltages are referenced to ground. 

2. Measured with a load as shown In Figure 1. 

3. Pin locations are designated “U” when a parameter definition refers to the socket recepta¬ 
cle and “L” when a parameter definition refers to the socket pin. 

4. No memory inserted in the socket. 

5. Pin 26 L may be connected to Vcc or loft disconnected at the P.C. board. 

6 . IbaT Is the maximum load current which a correctly installed memory can use in the data 
retention mode and meet data retention expectations of more than 10 years at 25 °C. 

7. tcE max. must be met to insure data integrity on power loss. 

8. Vcc is within nominal limits and a memory is installed in the socket. 

9. Input pulse rise and fall times equal 10 ns. 


OUTPUT LOAD 

Figure 1 


+ 5 VOLTS 
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Dallas Semiconductor 
SmartSocket 64/256K 


DS1213C 


FEATURES 

• Accepts Standard 8K x8 and 32Kx8 
CMOS static RAMs 

• Embedded lithium energy cell retains 
RAM data 

• Self-contained circuitry safeguards 
data 

• Data retention time Is greater than 10 
years with the proper RAM selection 

• IC socket permits upgrading from 
8Kx8to32Kx8 RAM 

• Proven gas-tight socket contacts 

• Operating temperature range 0®C to 
70 X 


DESCRIPTION 

The DS1213C Is a 28-pin, 0.6-inch-wide DIP socket with a built-in CMOS controller circuit and 
an embedded lithium energy source. It accepts either an 8Kx8ora32Kx8 JEDEC byte wide 
CMOS static RAM. When the socket is matediwith a CMOS RAM, it provides a complete solu¬ 
tion to problems associated with memory volatility. The SmartSocket monitors incoming 
Vcc siri out-of-tolerance condition. When such a condition occurs, an Internal lithium 
source is automatically switched on and write protection Is unconditionally enabled to pre¬ 
vent garbled data. 

Using the SmartSocket saves printed circuit board space since the combination of Smart- 
Socket and memory uses no more area than the memory alone. The SmartSocket uses only 
Pins 28 and 20 for RAM control. All other pins are passed straight through to the socket 
receptacle. 

See the DS1213 data sheet for technical details. 


PIN CONNECTIONS 


□ 1 

28 □ 

□ 2 

27 □ 

□ 3 

26 D 

□ 4 

25 □ 

□ 5 

24 0 

□ 6 

23 □ 

□ 7 

22 □ 

□ 8 

21 □ 

□ 9 

20 □ 

□ 10 

19^ 

□11 

18 □ 

□12, 

„ ^ t7.n 

□13 

16 □ 

□ 14 

15^ 


PIN DEFINITIONS 

All pins pass through except 20, 28. 
Pin 20 conditioned Chip Enable 
Pin 28 switched Vcc 
Pin 14 ground 
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Dallas Semiconductor 
SmartSocket 64/256K/1M 


^[^ULOMDIKIA^Y 

DS1213D 


FEATURES 


PIN CONNECTIONS 


• Accepts standard 8Kx8, 32Kx8, 
128KX8, and 512Kx8 CMOS static 
RAMS 

• Embedded lithium energy cell retains 
RAM data 

• Self-contained circuitry safeguards 
data 

• Data retention time is greater than 10 
years with the proper RAM selection 

• IC socket permits upgrading from 
128Kx8to 512KX8 RAM 

• Proven gas-tight socket contacts 

• Operating temperature range 0°C to 
70 X 


□ 1 

32 D| 

□ 2 

31 □ 

□ 3 

30 □* 

□ 4 

29 □ 

□ 5 

28 □ 

□ 6 

27 □ 

□ 7 

26 □ 

□ 8 

25 □ 

□ 9 

24 □ 

□ 10 

23 □ 

□ 11 

22 □ 

□ 12 

21 □ 

□ 13 

20 □ 

□ 14 

19^ 

□ 15 

180 

□ 16 

17^ 


PIN DEFINITIONS 


All pins pass through except 22, 30 and 32. 


Pin 22 CE 
Pin 32 Vcc 
Pin 30 Vqc 
P in 16 GND 


Conditioned Chip Enable 
Switched Vcc 32-pln RAM 
Switched Vcc fo'' 28-pln RAM 
Ground 


DESCRIPTION 

The DS1213D is a 32-pin, 0.6-inch-wide DIP socket with a built-in CMOS controller circuit and 
an embedded lithium energy source. It accepts either an 8K x 8,32K x 8,128K x 8 or 512K x 8 
byte wide CMOS static RAM. When the socket is mated with a CMOS RAM, it provides a 
complete solution to problems associated with memory volatility. The SmartSocket 
monitors incoming Vcc out-of-tolerance condition. When such a condition occurs, an 
internal lithium source Is automatically switched on and write protection is unconditionally 
enabled to prevent garbled data. 

Using the SmartSocket saves printed circuit board space since the combination of Smart- 
Socket and memory uses no more area than the memory alone. The SmartSocket uses only 
Pins 22, 30 and 32 for RAM control. All other pins are passed straight through to the socket 
receptacle. 

See the DS1213 data sheet for technical details. 
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DS1213D 

SmartSocket 












i^Dallas Semiconductor 

SmartWatchiRAM 16i64K D81216 


FEATURES 

• SmartWatch keeps track of hundredths of 
seconds, seconds, minutes, hours, days, 
date of the month, months, and years 

• Converts standard 2K x 8 and 8 K x8 
CMOS static RAMs into nonvoiatiie memory 

• Embedded iithium energy ceii maintains 
watch information and retains RAM data 

• Watch function is transparent to RAM 
operation 

• Month and year determine the number of 
days in each month 

• Proven gas-tight socket contacts 

• Fuii 10% operating range 

• Operating temperature range 0°C to 70°C 

• Accuracy is better than ± 1 min./month 
@25°C 


PIN CONNECTIONS 


RST 

DQO 

GND 

I 


□ 1 
□ 2 

□ 3 

□ 4 

□ 5 

□ 6 

□ 7 

□ 8 

□ 9 

□ 10 
□ 11 
□ 12 

□ 13 

□ 14 


28 D| 
27 □ 
26 D 
25 □ 
24 □ 
23 □ 
22 □ 
21 □ 
20 □ 
19 □ 
18 □ 
17 □ 
16 □ 
15 □ 


Vcc 

WE 


OE 

CE 


PIN DEFINITIONS 

Aii Pins Pass Through Except 
20, 26, 28 

Pin 20 Conditioned Chip Enable 

Pin 26 Switched Vqg 24 Pin RAM 

Pin 28 Switched Vcc fo'' 28 Pin RAM 

Pin 1 RESET 

Pin 22 Output Enable 

Pin 27 Write Enable 

Pin 11 Data Input/Output 0 

Pin 14 Ground 


DESCRIPTION 

The DS1216 Is a 28-pin 0.6-inch-wide DIP socket with a built-in CMOS watch function, a non¬ 
volatile RAM controller circuit, and an embedded lithium energy spurce. It accepts either 
24-pln 2Kx 8 or 28-pin 8Kx8 JEDEC Bytewide CMOS static RAM. When the socket is mated 
with a CMOS RAM, it provides a complete solution to problems associated with memory vol¬ 
atility and uses a common energy source to maintain time and date. A key feature of the 
SmartWatch Is that the watch function remains transparent to the RAM. The SmartWatch 
monitors Vcc out of tolerance condition. When such a condition occurs, an internal 
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lithium energy source is automatically switched on and write protection is unconditionally 
enabled to prevent loss of watch and RAM data. 

Using the SmartWatch saves PCboardspacesincethecombinationofSmartWatchandthe 
mated RAM take up no more area than the memory alone. The SmartWatch uses pins 28,27, 
26, 22, 20,11, and 1 for RAM and watch control. All other pins are passed straight through to 
the socket receptacle. 

The SmartWatch provides time keeping information including hundredths of seconds, sec¬ 
onds, minutes, hours, day, date, month, and year information. The date at the end of the month 
is automatically adjusted for months with less than 31 days, including correction for leap 
years. The SmartWatch operates in either 24-hour or 12-hour format with an AM/PM indicator. 

OPERATION 

Communication with the SmartWatch is established by pattern recognition on a serial bit 
stream of 64 bits which must be matched by executing 64 consecutive write cycles contain¬ 
ing the proper data on DQO. All accesses which occur prior to recognition of the 64 bit pat¬ 
tern are directed to memory. 

After recognition is established, the next 64 read or write cycles either extract or update data 
in the SmartWatch, memory access is inhibited. 

Data transfer to and from the thpekeeping function is accomplished with a serial bit stream 
under control of chip enable (CE), output enable (OE), and write enable (WE). Initially, a read 
cycle to any memory location using the CE and OE control of the SmartWatch starts the pat¬ 
tern recognition sequence by moving a pointer to the first bitjof the 64 bit comparison register. 
Next, 64 consecutive write cycles are executed using the CE and WE control of the Smart¬ 
Watch. These 64 write cycles are used only to gain access to the SmartWatch, therefore, any 
address to the memory in the socket is acceptable. However, the write cycles generated to 
gain access to the SmartWatch are also writing data to a location In the mated RAM. The 
preferred way to manage this requirement Is to set aside just one address location In RAM 
as a SmartWatch scratch pad. When the first write cycle is executed. It Is compared to bit 0 
of the 64-blt comparison register. If a match is found, the pointer increments to the next loca¬ 
tion of the comparison register and awaits the next write cycle. If a match is not found, the 
pointer does not advance and all subsequent write cycles are Ignored. If a read cycle occurs 
at any time during pattern recognition, the present sequence is aborted and the comparison 
register pointer Is reset. Pattern recognition continues for a total of 64 write cycles as de¬ 
scribed above until all the bits In the comparison register have been matched (this bit pat¬ 
tern is shown in Figure 1). With a correct match for 64 bits, the SmartWatch is enabled and 
data transfer to or from the timekeeping registers may proceed. The next 64 cycles will 
cau^the SmartWatch to either receive or transmit data on DQO, depending on the level of 
the OE pin or the WE pin. Cycles to other locations outside the memory block can be inter¬ 
leaved with CE cycles without Interrupting the pattern recognition sequence or data transfer 
sequence to the SmartWatch. 
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SMARTWATCH COMPARISON REGISTER DEFINITION Figure 1 


Byte 0 

Byte 1 

Byte 2 

Byte 3 

Byte 4 

Byte 5 

Byte 6 

Byte 7 


7 0 



HEX VALUE 
C5 

3A 

A3 

5C 

C5 


3A 

A3 


I 


5C 


NOTE: 

The pattern recognition in Hex is C5, 3A, A3, 5C, C5, 3A, A3, 5C. The odds of this pattern 
being accidentally duplicated and causing inadvertent entry to the SnnartWatch is less than 
1 In 10^9. 


NONVOLATILE CONTROLLER OPERATION 

The DS1216 SmartWatch performs circuit functions required to make a CMOS RAM nonvola¬ 
tile. First, a switch is provided to direct power from the battery or Vqc supply, depending on 
which voltage is greater. This switch has a voltage drop of less than 0.2 volts. The second 
function which is Involved provides is power fail detection. Power fail detection occurs at 
typically 4.25 volts. The DS1216 constantly monitors the Vqc supply. When Vqc QOSs out of 
tolerance, a comparator outputs a power fail signal to the chip enable logic. The third func¬ 
tion accomplishes write protection by holding the chip enable signal to the memory within 
0.2 volts of Vcc or battery. During nominal power supply conditions the memory chip enable 
signal will track the chip enable signal sent to the socket with a maximum propagation delay 
of 20 ns. 
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SMARTWATCH REGISTER INFORMATION 

The SmartWatch information is contained in 8 registers of 8 bits each which are sequentially 
accessed one bit at a time after the 64 bit pattern recognition sequence has been completed. 
When updating the SmartWatch registers, each must be handled in groups of 8 bits. Writing 
and reading Individual bits within a register could produce erroneous results. These 
read/write registers are defined in Figure 2. 

Data contained in the SmartWatch register are in binary coded decimal format (BCD). 
Reading and writing the registers is always accomplished by stepping through ail 8 
registers, starting with bit 0 of register 0 and ending with bit 7 of register 7. 

AM-PMI12124 MODE 

Bit 7 of the hours register is defined as the 12- or 24-hour mode select bit. When high, the 
12-hour mode is selected. In the 12 hour mode, bit 5 is the AM/PM bit with logic high being 
PM. In the 24 hour mode, bit 5 is the second 10-hour bit (20-23 hours). 

OSCILLATOR AND RESET BITS _ 

Bits 4 and 5 of the d ay register are use d to co ntrol the RESET and osciii ator fun ctions. Bit 4 
controls the RESE T (pin 1 ). When the RESET bit is set to logical 1, the R ESET input pin is 
Ignored. When the RESET bit is set to logical 0, a low input on the RESET pin will cause the 
SmartWatch to abort data transfer without changing data in the watch registers. Bit 5 con¬ 
trols the osciiiator. This bit is shipped from Dallas Semiconductpr set to logical 1, which 
turns the osciiiator off. When set to logical 0, the osciiiator turns on and the watch becomes 
operational. 

ZERO BITS 

Registers 1, 2, 3, 4, 6, and 6 contain one or more bits which will always read logical 0. When 
writing these locations, either a logical 1 or 0 is acceptable. 
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ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Ground - 1.0V to + 7V 
Operating Temperature 0°Cto70°C 
Storage Temperature -40°C to 70°C 
Soldering Temperature 260°C for 10 Sec 

*This is a stress rating only and functional operation of the device at these or any other con¬ 
ditions above those indicated In the operation sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods of time may affect 
reliability. 


RECOMMENDED D.C. OPERATING CONDITIONS (0 X to 70 X) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

PIN 26L, PIN 28L 
Supply Voltage 

Vcc 

4.5 

5.0 


V 

1,3 

Logic 1 

ViH 

2.2 


Vcc+ 0.3 

V 

1, 10 

Logic 0 

ViL 

-0.3 


+ 0.8 

V 

1, 10 


D-C- ELECTRICAL CHARACTERISTICS (O^C to 70 X, Vcc - 4.5 to 5.5V) 


PIN 26L, PIN 28L 
Supply 

ICCi 



5 

— 

mA 

3, 4, 5 

PiN 26U, PiN 28U 
Suppiy Voitage 

vcco 

Vcc-0.2 



V 

3,8 

PIN 26U, PiN 28U 
Suppiy Current 

loco 



80 

mA 

3,8 

input Leakage 

l|L 

-1.0 


+ 1.0 

//A 

4,10, 13 

Output @ 2.4V 

lOH 

-1.0 



mA 

2 

Output @ 0.4V 

lOL 



4.0 

mA 

2 


(OXto 70°, Vcc < 4.5V) 


PiN 20U Output 





V 

3 

PIN 26U, PIN 28U 
Battery Current 

— 



1 

atA 

3, 6 

Pin 26U, PiN 28U 
Battery Voitage 


2 

3 


V 

3 
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CAPACITANCE (tA =25°C) 


PARAMETER 

SYMBOL 

MAX 

UNITS 

NOTES 

Input 

Capacitance 

C|N 

5 

pF 


Output 

Capacitance 

Gout 

7 

PF 



A.C. ELECTRICAL CHARACTERISTICS (0°C to 70 °C, Vcc = 4.5 to 5.5V) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Read Cycle Time 

tRC 

250 



ns 


CE Access Time 

too 



200 

ns 


OE Access Time 

tOE 



100 

ns 


CE To Output Low Z 

tCOE 

10 



ns 


OE To Output Low Z 

tOEE 

10 



ns 


CE To Output High Z 

tOD 



100 

ns 


OE To Output High Z 

tODO 



100 

ns 


Read Recovery 

tRR 

50 



ns 


Write Cycle Time 

two 

250 



ns 


Write Pulse Width 

twp 

170 



ns 


Write Recovery 

tWR 

50 



ns 

11 

DataSet Up Time 

tDS 

100 



ns 

12 

Data Hold Time 

tDH 

0 



ns 

12 

CE Pulse Width 

tow 

170 



ns 


Reset Pulse Width 

tRST 

200 



ns 


CE Propagation Delay 

tpD 

5 

10 

20 

ns 

2,9 

CE High to Power Fail 

tPF 



0 

ns 



(0°C to 70 °C, Vcc <4.5V) 


Recovery at Power Up 

tREC 



2 

ms 


Vcc Slew Rate 4.5 - 3V 

tF 

0 



AS 


^ Pulse Width 

tCE 



1.5 

AS 

7 
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TIMING DIAGRAM—POWER DOWN 




Under no circumstances are negative undershoots, of any amplitude, allowed when device is 
in battery backup mode. 

Water washing for flux removal may discharge internal lithium source as exposed voltage 
pins are present. 
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NOTES 

1. All voltages are referenced to ground. 

2. Measured with a load as shown in Figure 3. > 

3. PIN locations are designated “U” when a parameter definition refers to the socket recep¬ 
tacle and “L” when a parameter definition refers to the socket pin. 

4. No memory inserted in the socket. 

5. PIN 26 L may be connected to Vcc or loff disconnected at the P.C. board. 

6. Ibat is the maximum current which a correctly installed memory can use in the data reten¬ 
tion mode and meet data retention expectations of more than 10 years at 25'C. 

7. tcE max. must be met to insure data integrity on power loss. 

8. Vcc is within nominal limits and a memory is instailed in the socket. 

9. Input pulse rise and fall times equal 10 ns. 

10. Applies to Pins 1 L, 11 L, 20 L, 22 L, and 27 L 

11. twR is a function of the iatter occurring edge of WI or CE 

12. tDH arid tQS are a function of the first occurring edge of WE or CE 

13. RST (Pin 1) has an internal pull-up resistor. 


OUTPUT LOAD 

Figure 3 

+ 5 VOLTS 
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DS12ie 

SmartWatch 










]■ Dallas Semiconductor 

SmartWatch/RAM 64i2S6K DS1216C 


FEATURES 

• SmartWatch keeps track of hundredths of 
seconds, seconds, minutes, hours, days, 
date of the month, months, and years 

• Converts standard 8Kx8 and 32Kx8 
CMOS static RAMs into nonvolatile 
memory 

• Embedded lithium energy cell maintains 
watch information and retains RAM data 

• Watch function is transparent to RAM 
operation 

• Month and year determine the number of 
days In each month 

• Proven gas-tight socket contacts 

• Full 10% operating range 

• Operating temperature range 0®C to 70 ®C 

• Accuracy is better than ± 1 mln./month 
@25 "C 


PIN CONNECTIONS 


a 1 

28P 

d 2 

27 D 

□ 3 

26 □ 

□ 4 

25 b 

□ 5 

24 □ 

□ 6 

230 

Q 7 

22 P: 

Q 8 

210 

□ 9 

20 P 

□10 

190 

□11 

180 

□12 

170 

013 

160 

014 

isti 


Xcc 

WE 


OE 

CE 


PIN DEFINITIONS 

Ail Pins Pass Through Except 20, 28 

Pin 20 Conditioned Chip Enable 

Pin 28 Switched Vcc 

Pin 1 RESET 

Pin 22 Output Enable 

Pin 27 Write Enable 

Pin 11 Data Input/Output 0 

Pin 14 Ground 


DESCRIPTION 

The DS1216C is a 28-pin 0.6-inch-wide DIP socket with a built-in CMOS watch function, a 
nonvolatile RAM controller circuit, and an embedded lithium energy source. It accepts either 
an 8K X 8 or a 32K x 8 JEDEC Bytewide CMOS static RAM. When the socket Is mated with a 
CMOS RAM, it provides a complete solution to problems associated with memory volatility 
and uses a common energy source to maintain tirhe and date. A key feature of the Smart- 
Watch Is that the watch function remains transparent to the RAM. 

See the DS1216 data sheet for technical details. 
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Dallas Semiconductor miiyMoii^A^Y 

SmartWatchiRAM 256K/1M DS1216D 


FEATURES 


PIN CONNECTIONS 


• SmartWatch keeps track of hundredths of 
seconds, seconds, minutes, hours, days, 
date of the month, months, and years 

• Converts standard 8Kx8, 32Kx8, 
128KX8, and 512Kx8 CMOS static 
RAMs into nonvolatile memory 

• Embedded lithium energy cell maintains 
watch information and retains RAM data 

• Watch function is transparent to RAM 
operation 

• Month and year determine the number of 
days in each month 

• Proven gas-tight socket contacts 

• Full 10% operating range 

• Operating temperature range 0°C to 70°C 

• Accuracy is better than ± 1 min./month 
@25 °C 


DQo 

GND 


□ 1 
□ 2 

□ 3 

□ 4 

□ 5 

□ 6 

□ 7 

□ 8 

□ 9 

□ 10 
□ 11 
□ 12 

□ 13 

□ 14 

□ 15 

□ 16 


32 □] 
31 □ 
30 qJ 
29 □ 
28 0 
27 0 
26 □ 
25 0 
24 □ 
23 □ 
22 0 
21 □ 
20 □ 
19D 
18G 
17G 


Vcc 

WE 

OE 

CE 


PIN DEFINITIONS 

All pins pass through except 22, 30, and 32. 

Pin 22 - Conditioned Chip Enable 

Pin 32 - Switched Vqc 32-pin RAM 

Pin 1 - RESET 

Pin 24 - Output Enable 

Pin 29 - Write Enable 

Pin 13 - Data Input/Output 0 

Pin 16 - Ground 

Pin 30 - Switched Vcc 28-pin RAM 


DESCRIPTION 

The DS1216D is a 32-pin 0.6-inch-wide DIP socket with a built-in CMOS watch function, a 
nonvolatile RAM controller circuit, and an embedded lithium energy source. It accepts either 
an 8Kx8, 32Kx8, 128Kx8, or 512Kx8 JEDEC Bytewide CMOS static RAM. When the 
socket is mated with a CMOS RAM, it provides a complete solution to problems associated 
with memory volatility and uses a common energy source to maintain time and date. A key 
feature of the SmartWatch Is that the watch function remains transparent to the RAM. 

See the DS1216 data sheet for technical details. 
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DS1216D 

SmartWatch 












!■ Dallas Semiconductor 
SmartWatchiROM 64i2S6K 


DS1216E 


FEATURES 


PIN CONNECTIONS 


• SmartWatch keeps track of hundredths 
of seconds, seconds, minutes, hours, 
days, date of month, months, and 
years 

• Adds timekeeping to any 28-pin JEDEC 
Byte Wide memory iocation 

• Embedded lithium energy cell main¬ 
tains calendar time for more than 10 
years In the absence of power 

• Timekeeping function Is transparent to 
memory operation 

• Month and year determine the number 
of days In each month 

• Proven gas-tight socket contacts 

• Full 10% Vcc operating range 

• Operating temperature range 0°C to 
70 "C 

• Accurate to within 1 min./month 
@25X 


RST 

1 □ 

□ 28 


20 

□ 27 


3D 

□ 26 


4D 

□ 25 


5D 

□ 24 


6D 

□ 23 


7D 

□ 22 

A2 

8D 

□ 21 


9D 

□ 20 

AO 

10 D 

□ 19 

DQO 

11 D 

□ 18 


12 D 

□ 17 


13 □ 

□ 16 

GND 

14 □ 

□ 15 


PIN NAMES 

Pin 1 RST 
Pin 8 A2 
Pin 10 AO 
Pin 11 DQO 
Pin 14GND 
Pin 20^ 
Pin 22 OE 
Pin 28 Vcc 


Reset 

Address Bit 2 (READ/WRITE) 
Address Bit 0 (Data Input) 
I/Oq (Data Output) 

Ground 

Conditioned Chip Enable 
Output Enable 
+ 5 VDC to the Socket 


All pins pass through to the Socket 
except 20. 


DESCRIPTION 

The DS1216E is a 28-pin, 600-mil-wide DIP socket with a built-in CMOS timekeeper function 
and an embedded lithium energy source to maintain time and date. It accepts any 28-pin 
bytewide ROM or volatile RAM. A key feature of the SmartWatch is that the timekeeper func¬ 
tion remains transparent to the memory device placed above. The SmartWatch monitors 
Vcc an out-of-tolerance condition. When such a condition occurs, an internal lithium 
energy source is automatically switched on to prevent loss of watch data. 

Using the SmartWatch saves PC board space since the combination of SmartWatch and the 
mated memory device take up no more area than the memory alone. The SmdlrtWatch uses 
pins 1, 8,10,11, 20 and 22 for timekeeper control. All pins pass through to the socket recep¬ 
tacle except for pin 20 (CE) which Is inhibited during the transfer of time information. 
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The SmartWatch provides timekeeping Information Including hundredths of seconds, sec¬ 
onds, minutes, hours, days, date, month, and year Information. The date at the end of the 
month is automatically adjusted for months with less than 31 days, including correction for 
leap years. The SmartWatch operates in either 24-hour or 12-hour format with an AM/PM 
indicator. 


OPERATION 

A highly structured sequence of 64 cycles Is used to gain access to time Information and 
temporarily disconnect the mated memory from the system bus. Information transfer i nto 
and out of the SmartWatch is achieved by using address bits AO and A2, control signals OE 
and CE, and Data I/O line DQO. All SmartWatch data transfers are accomplished by ex¬ 
ecuting read cycles to the mated memory address space. Write and read functions are deter¬ 
mined by the level of address bit A2. When address bit A2 is low, a write cycle is enabled and 
data must be Input on address bit AO. When address bit A2 is high, a read cycle is enabled 
and data is output on data I/O line DQO. Either control signal (OE or CE) must transition low 
to begin and high to end memory cycles which are directed to the SmartWatch. However, 
both control signals must be In an active state during a memory cycle. Communication with 
the SmartWatch Is established by pattern recognition of a serial bit stream of 64 bits which 
must be matched by executing 64 consecutive write cycles, placing address bit A2 low with 
the proper data on address bit AO. The 64 write cycles are used only to gain access to the 
SmartWatch. Prior to executing the first of 64 write cycles, a read cycle should be executed 
by holding A2 high. The read cycle will reset the comparison register pointer within the 
SmartWatch insuring the pattern recognition starts with the first bit of the sequence. When 
the first write cycle Is executed, it Is compared to bit 0 of the 64-bit comparison register. If a 
match Is found, the pointer increments to the next location of the comparison register and 
awaits the next write cycle. If a match Is not found, the pointer does not advance and all sub¬ 
sequent write cycles are Ignored. If a read cycle occurs at any time during pattern recogni¬ 
tion, the present sequence Is aborted and the comparison register pointer is reset. Pattern 
recognition continues for a total of 64 write cycles as described above, until all the bits in the 
comparison register have been matched (this bit pattern is shown In Figure 1). With a correct 
match for 64 bits, the SmartWatch Is enabled and data transfer to or from the timekeeping 
registers may proceed. The next 64 cycles will cause the SmartWatch to either receiv e data 
on Data In (AO) or transmit data on Data Out (DQO), depending on the level of READ/WRITE 
(A2). Cycles to other locations outside the memory block can be interleaved with CE and OE 
cycles without Interrupting the pattern recognition sequence or data transfer sequence to 
the SmartWatch. 

An unconditional reset to the Smart Watch occurs by either bringing A14 (RESET) low, if 
enabled, or on power up. This R ESET can occur during pattern recognition or while access¬ 
ing the SmartWatch registers. RESET causes access to abort and forces the comparison 
register pointer back to Bit 0 without changing registers. 

NONVOLATILE CONTROLLER OPERATION 

The DS1216E SmartWatch performs circuit functions required to make the timekeeping func¬ 
tion nonvolatile. First, a switch is provided to direct power from the battery or Vqc supply, 
depending on which voltage is greater. The second function provides power fail detection. 
Power fail detection occurs at typically 4.25 volts. Finally the nonvolatile controller protects 
the SmartWatch register contents by ignoring any inputs after power fail detection has oc¬ 
curred. Power fail detection also has the same effect on data transfer as the RESET Input. 
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SMARTWATCH REGISTER INFORMATION 

The SmartWatch information is contained in 8 registers of 8 bits each which are sequentiaiiy 
accessed one bit at a time after the 64-bit pattern recognition sequence has been compieted. 
When updating the SmartWatch registers, each must be bandied in groups of 8 bits. Writing 
and reading individuai bits within a register couid produce erroneous resuits. These 
read/write registers are defined in Figure 2. 

Data contained in the SmartWatch registers are in binary coded decimai format (BCD). 
Reading and writing the registers is aiways accompiished by stepping through aii 8 
registers, starting with bit 0 of register 0 and ending with bit 7 of register 7. 

AM-PMI12124 MODE 

Bit 7 of the hours register is defined as the 12- or 24-hour mode seiect bit. When high, the 
12-hour mode is seiected. in the 12-hour mode, bit 5 is the AM/PM bit with iogic high being 
PM. in the 24-hour mode, bit 5 is the second 10-hour bit (20-23 hours). 

OSCILLATOR AND RESET BITS __ 

Bits 4 and 5 of the d ay register are us ed to c ontroi the RESET and osc iiiator f unctions. Bit 4 
controls the RES ET (pin 1). When the RESET bit is set to logical 1, the RES ET input pin is Ig¬ 
nored. When the RESET bit is set to logical 0, a low input on the RESET pin will cause the 
SmartWatch to abort data transfer without changing data in the watch registers. Bit 6 con¬ 
trols the osciiiator. This bit Is shipped from Dallas Semiconductor set to logical 1, which 
turns the osciiiator off. When set to logical 0, the osciiiator turns on and the watch becomes 
operational. 

ZERO BITS 

Registers 1, 2, 3, 4, 5, and 6 contain one or more bits which will aiways read logical 0. When 
writing these locations, either a logical 1 or 0 is acceptable. 
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ABSOLUTE MAXIMUM RATINGS* 

Voltage on any Pin Relative to Ground 
Operating Temperature 
Storage Temperature 
Soldering Temperature 


-1.0V to +7.0V 
0°C to 70 °C 
-40 °C to 70 "G 
260 "C forlOSec. 


*This is a stress rating oniy and functionai operation of the device at these or any other conditions above those indicated in the operation sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods of time may affect reliability. 


RECOMMENDED D.C. OPERATING CONDITIONS 


[0°Cto 70 "C) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Pin 28L 

Supply Voltage 

Vcc 

4.5 

5.0 


V 

1,3 

Logic 1 

V|H 

2.2 


Vcc+ 0.3 

V 

1.6 

Logic 0 

V|L 

-0.3 


+ 0.8 

V 

1,6 


D.C. ELECTRICAL CHARACTERISTICS (0 °C to 70 “C, Vcc = 4.5 to 5.5V) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Pin 28L 

Supply Current 

icc 



5 

mA 

3,4 

Input Leakage 

l|L 

-1.0 


+ 1.0 

uA 

4,6,10 

Output @2.4V 

lOH 

-1.0 



mA 

2 

Output @0.4V 

lOL 



4.0 

mA 

2 


CAPACITANCE ___ (tA = 25°C) 


PARAMETER 

SYMBOL 

MAX 

UNITS 

NOTES 

Input 

Capacitance 

C|N 

5 



Output 

Capacitance 

CoUT 

7 

PF 
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A.C. ELECTRICAL CHARACTERISTICS (0°C to TO'C, Vcc = 5V ± 10%) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Read Cycle Time 

tRC 

250 



ns 


CE Access Time 

tco 



200 

ns 


OE Access Time 

tOE 



200 

ns 


CE to Output in Low Z 

tCOE 

10 



ns 


OE to Output in Low Z 

tOEE 

10 



ns 


CE to Output in High Z 

tOD 



100 



OEto Output in High Z 

tODO 



100 



Address Set Up Time 

tAS 

20 



ns 

9 

Address Hold Time 

tAH 




ns 

8 

Read Recovery 

tRR 




ns 


Write Cycle Time 

twc 




ns 


CE Pulse Width 

tew 




ns 


OE Pulse Width 

tow 




ns 


Write Recovery 

tWR 




ns 

7 

Data Set Up Time 

nyi 

100 




8 

Data Hold Time 


10 



ns 

8 

RST Pulse Width 

tRST 

200 



ns 


CE Propagation Delay 

tpD 

5 

10 

20 

ns 

2,5 

CE High to Power Fail 

tPF 



0 

ns 



(OX to 70X, Vcc ~ 4.5V) 


Recovery at Power Up 

tREC 



2 

ms 


Vcc Slew Rate 4.5 -3V 

tF 

0 



ms 
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TIMING DIAGRAM— POWER DOWN 



TIMING DIAGRAM— POWER UP 



TIMING DIAGRAM—RESET FOR SMARTWATCH 



WARNING 

Under no circumstances are negative undershoots, of any amplitude, allowed when device is 
in battery backup mode. 

Water washing for flux removal may discharge internal lithium source as exposed voltage 
pins are present. 
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NOTES: 

1. All voltages are referenced to ground. 

2. Measured with a load shown In Figure 3. 

3. Pin iocations are designated “U” when a 
parameter definition refers to the socket re- 
ceptacie and “L” when a parameter definition 
refers to the socket pin. 

4. No memory inserted in the socket. 

5. input puise rise and faii times equai 10 ns. 

6. Applies to Pins 1 L, 8 L, 10 L, 20 L, and 22 L. 

7. twR and tRR are furictions of the first occur¬ 
ring edge of OE or CE. 

8- tAH> tDS and tpnare functions of the first oc¬ 
curring edge of OE or CE. 

9. t^ is ajunction of the iatter occurring edge of 
OE or CE. 

10. (Pin 1) has an internal pull-up resistor. 


OUTPUT LOAD Figure 3 


D.U.T. » 


+ 5 Volts 

1.1K 



620/1 


50 pF 



DS1216E 

SmartWatch 




Hill 



H 

■ 

■ 

H 

m 
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A 
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13 Equal Spaces At 
.100 ± .010 (TNA) 











I" Dallas Semiconductor DS1216F 

SmartWatch/ROM 64i256K/1M 


FEATURES 

• SmartWatch keeps track of hundredths of 
seconds, seconds, minutes, hours, days, 
date of the month, months, and years 

• Adds timekeeping to any 32-pin JEDEC 
Byte Wide memory location 

• Embedded lithium energy cell maintains 
calendar time for more than 10 years in 
the absence of power 

• Timekeeping function Is transparent to 
memory operation 

• Month and year determine the number of 
days in each month 

• Proven gas-tight socket contacts 

• Full 10% Vcc operating range 

• Operating temperature range OX to 70°C 

• Accuracy to within 1 min./month @25 


PIN CONNECTIONS 


RST 

in 

O 32 


20 

□ 31 


30 

□ 30 


4a 

□ 29 


50 

a 28 


60 

O 27 


70 

O 26 


80 

O 25 


90 

O 24 

A2 

100 

CZ3 23 


no 

□ 22 

Aq 

120 

□ 21 

DQq 

130 

O 20 


140 

□ 19 


150 

O 18 

GND 

160 

D 17 


PIN NAMES 

Pin 1 RST - Reset 

Pin 10 A 2 - Address Bit 2 (READ/WRITE) 
Pin 12 Aq - Address Bit 0 (Data Input) 
Pin 13 DQo - I/Oq (Data Output) 

Pin 16 ^D - Ground 

Pin 22 CE - Conditioned Chip Enable 

Pin 24 OE - Output Enable 

Pin 32 Vcc ■ + 5 VDC to the Socket 

All pins pass through to the Socket 
except 22. 


DESCRIPTION 

The DS1216F is a 32-pln 600-mll-wlde DIP socket with a built-in CMOS timekeeper function 
and an embedded lithium energy source to maintain time and date. It accepts any 32-pln 
bytewide ROM or volatile RAM. A key feature of the SmartWatch is that the timekeeper func¬ 
tion remains transparent to the memory device placed above. The SmartWatch monitors 
Vcc foe an out-of-tolerance condition. When such a condition occurs, an internal lithium 
energy source Is automatically switched on to prevent loss of watch data. 

Using the SmartWatch saves PC board space since the combination of SmartWatch and the 
mated memory device take up no more area than the memory alone. The SmartWatch uses 
pins 1,10,12,13, 22 and 24 for timekeeper control. All pins pass through to the socket recep¬ 
tacle except for pin 22 (CE) which is inhibited during the transfer of time information. 

See the DS1216E data sheet for technical details and SmartWatch operation. 
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Dallas Somiconductor pbeumoinI/^iry 

LCA SmartSocket DS1264 


FEATURES 


DS1264 PIN DESCRIPTION 


• SmartSocket keeps logic defined in 
Xilinx/MMI LCA’s in the absence of 
power 

• Accepts Xiiinx/MMI 2064 
68-Din LCA 

• Eliminates need for external memory 
to hold a copy of the logic configura¬ 
tion data 

• Logic configuration already defined on 
power-up; no time required for initial 
loading 

• Embedded iC prov ides power-fail 
detection, PWRDN pin control and 
automatic switching between system 
Vcc 2 ind lithium voltage 

• Electronic freshness seal (lithium 
save) insures full lithium capacity after 
shipping and handling 

• 68- pin sockets accept JEDEC 
plastic chip carriers with tin-plated 
leads 


GND 



GND 


PIN DESCRIPTION 

All pins pass straight through to the LCA in the 68-pin socket except for the following: 

LDIS (active pulsed low)— Lithium Disconnect: Lithium Disconnect may be used to discon¬ 
nect the lithium source during periods o f time w hen nonvolatilit y is not required. This func¬ 
tion is brought ojjl[in place of the LCA’s PWRDN pin. The LCA’s PWRDN pin is connected to 
the Power Fall (PF) output signal of the controller IC embedded within the socket. 
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Vcc— Power Supply: System power is routed to the embedded control 1C which switches 
power to the LCA between the system supply when it is applied during full operation and the 
lithium power source for nonvolatility In the absence of system power. 


The table below summarizes the assignments for these pins for the LCA SmartSocket: 


SIGNAL 

LDIS 

Vcc 

GND 


DS1264 

for 2064 68-pin LCA 
PIN # 

10 

18, 52 
1, 35 


DESCRIPTION 

The DS1264 is a 68-pin PLCC socket with a built-in CMOS 1C controller circuit and an encap¬ 
sulated lithium energy source. It Is specifically designed to provide nonvolatile support for 
the Xilinx/MMI Logic Cell Array (LCA). The DS1264 accommodates the 68-pln 2064 LCA. 

The 2064 LCA is a CMOS logic array device in which the internal configuration is determined by 
self-contained bits of RAM storage. The data contained In this RAM is used to define logic block 
functions, configuration of I/O blocks, routing of internal signals, and other options. As a result, the 
user can quickly implement complex digital logic functions directly without the requirement for 
masking or other vendor performed programming steps. In addition, the use of internal RAM allows 
logic design changes to be quickly implemented and verified in the prototype system. Complete re¬ 
configuration “on-the-fly” of the final production system is also possible. 

The use of RAM for holding the LCA’s configuration data allows a maximum amount of flexibility in a 
programmable logic device. Without nonvolatile support, however, the device must be re-loaded 
from external memory each time that the configuration data is lost due to a power down or to a 
brownout condition. This not only requires additional memory to contain the logic configuration 
data, but also a considerable amount of time following power up to perform the reload operation. 

The DS1264 alleviates these problems by providing nonvolatile support with a minimum Impact on 
system hardware. No additional circuitry is required for nonvolatile operation, and no additional 
printed circuit board area Is used since the combination of the SmartSocket and the LCA uses no 
more area than the LCA alone. When the socket is mated with the LCA, It provides a complete, self- 
contained solution for nonvolatile support. Only three pins are used for nonvolatile control of the 
LCA. All other pins are passed straight through to the socket receptacle. 
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POWER CYCLING OPERATION 

The schematic shown In Figure 1 Illustrates the Internal connection of the LCA Smart- 
Sockets. The timing diagram In Figure 2 Illustrates the timing operation of the system when 
power to the system Is cycled off and on. During normal system operation, Incoming Vcc 
voltage Is monitored by the DS1259 for two thresholds below nominal operating voltage. 
Both of these thresholds are detected by the SmartSocket as Vcc decays in a power-down 
situation. The first (highest) threshold which is detected during a power-down Is the Power 
Fall Voltage (Vpp). When Vcc falls_below this value the PWRDN pin on the LCA Is pulled 
down to its active low level by the PF output from the embedded control IC. This action will 
force the LCA to suspend all operation and go Into its low power consumption mode. All 
clocks will be stopped within the device and all outputs are placed In to high impedance 
state. All configuration data Is maintained In the device when PWRDN is held at its active 
low level. 

As Vcc voltage continues to decay during a power-down, It will eventually drop below the 
second (lower) threshold detected by the SmartSocket, which is Power Down Voltage (Vpp). 
When this occurs the I nternal l ithium source Is automatically switched to the Vcc Pins on 
the LCA device and the PWRDN input will continue to be held In its active state. At this point 
the configuration data will be maintained by power supplied from the lithium source. 

During a power-up, the reverse of the sequence described above will take place. When Vcc 
rises above the Vpo threshold, the Vcc of the LCA will be switched from the lithium 
source t o the system Vcc lines. When Vcc subsequently rises above the Vpp threshold, the 
PWRDN pin of the LCA will be driven to its inactive high level, and full operation of the device 
can then take place. 

LITHIUM DISCONNECT 

The Lithium Disconnect (LDIS) Input to the LCA SmartSocket can be used to disconnect the 
lithium source from the LCA VcC lines. This feature is useful in situations where the system 
is to be powered down for a long period of time without the need for data retention, as might 
be the case when the system is stored In a stockroom. By disconnecting the lithium source, 
its full energy capacity can be assured at the time when use of the system begins. Acciden¬ 
tal discharge Is also prevented during shipping and handling. This feature Is activated with a 
high-going pulse to the LDIS input while system power is being applied above the Vpp thresh¬ 
old. When system power is removed following this action the LCA’s Vqc will be isolated 
from the lithium source. The next time that power is applied normal operation will again take 
place when Vqc •'•ses above the Vpp threshold, and the LCA’s Vqc once again will be 
connected to the lithium source when the system is powered down. The timing diagram in 
Figure 2 illustrates the operation of the SmartSocket in response to the LDIS input. 
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DS1264 LCA SMARTSOCKET INTERHAL SCHEMATIC Figure 1 
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ABSOLUTE MAXIMUM RATINGS* 

Voltage on any Pin Relative to Ground -0.1Vto+7.0V 
Operating Temperature 0“Cto70°C 
Storage Temperature -40°Cto70°C 
Soldering Temperature 260 °C for 10 Sec 

‘This is a stress rating only and functional operation of the device at these or any other con¬ 
ditions above those indicated in the operation sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods of time may affect 
reliability. 


RECOMMENDED D.C. OPERATING CONDITIONS 


[O'Cto 70 “C) 


PARAMETER 

SYMBOL 




UNITS 

NOTES 

Power Supply 
Inputs: VcCL 

Vcc 

4.5 

5.0 

5.5 

V 

1 

Input High 

Voltage: LDIS 

V|H 

2.0 


Vcc+ 0.3 

V 

1 

Input Low 

Voltage: LDIS 

V|L 

0 


0.8 

V 



D.C. ELECTRICAL CHARACTERISTICS 

(Vcc voltage applied) (0°Cto 70°C Vcc = 4.0 to 5.5V) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Input Leakage LDIS 

'L 

-1.0 


+ 1.0 

pA 

10 

Output High Current 
LDIS Voh = 0.4V 

lOH 




mA 

1,2,10 

Output Low Current 
LDIS Vol = 0.4V 

lOL 



4.0 

mA 

1,2,10 

Input Supply 

Current: Vqcl 

icc 



5 

mA 

3,10 

Output Supply 
Current: Vccu 




250 

mA 

10 

Power Fail Detect 
Voltage 

VpF 


4.25 

4.5 

V 

4 

Power Down Detect 
Voltage 

VPD 


Vli 


V 

6 
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D.C. ELECTRICAL CHARACTERISTICS 

(Vcc voltage removed) 


(0°Cto70°C Vcc - VpF) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Lithium Voltage 

vli 


3 


V 

7,9,10 

Lithium Supply 
Current: Vccu 

ILI 



10 

nA 

3 



1 

pA 

8 


CAPACITANCE (t a = 25 °C) 


PARAMETER 

SYMBOL 

TYP 

MAX 

UNITS 

Output 

Capacitance 

Co 

5 

10 

PF 

Input 

Capacitance 

C| 

5 

10 

PF 


A.C. ELECTRICAL CHARACTERISTICS 


(Vcc voltage applied) 


[0 °C to 70 °C, Vcc = 4.0 to 5.5V) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Vcc Slew Rate 
(Falling edge) 

tp 

300 



us 


Vcc Slew Rate 
(Rising edge) 

tR 

1 



US 


Power Fail to PWRDN 
low 

tPF 

0 



US 


PWRDN High after 

Power Up 

tREC 

2 

10 

20 

ms 
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NOTES: 

1. Voltages are referenced to ground. 

2. Load capacity is 50 pF. 

3. Measured with socket empty. 

4. VpF is the point that PWRDN is driven low. 

5. Both Vcco outputs will meet the rated voltage and current as the lithium energy source re¬ 
tains at least 10% of its original capacity. 

6. VpD is the point that power is switched from system Vcc fo the lithium source tied to the 
Vli pin. 

7. Vli is the internal lithium energy source voltage. 

8. Measured with LCA in socket; maximum value allowed for 10 yr. data retention at 25°C. 

9. Storage loss is less than 1% per year at 25 °C. 

10. Pin names designated with a “U” suffix refer to the signal applied to the LCA pin on the at- 
the-socket receptacle. Pin names designated with the “L” suffix refer to the signal coming 
into the socket on the lower pin. 
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Timekeeping 




s 


Dallas Semiconductor 
Serial Timekeeper 


PRELIMINARY 
DS1202 8-Pin DIP 
DS1202S 16-Pin SOIC 


FEATURES 

• Real Time clock counts seconds, minutes, 
hours, date of the month, day of the week 
and year with Leap Year compensation 

• 24 X 8 RAM for scratch pad data storage 

• Serial I/O for minimum pin count 

• 3 voit ciock operation 

• Uses less thani uA at 3 volts 

• Single byte or multiple byte (burst mode) 
data transfer for read or write of clock or 
RAM data 

• 8-pin DIP or optional 16-pin SOIC for surface 
mount 

• Simple 3-wire interface 

• TTL compatible = 5V) 


PIN CONNECTIONS 



16 -Pin sole 


PIN NAMES 

N.C. -No Connection 

XI, X2 -32.768 KHz Crystal Input 

GND -Ground 

RST - Reset 

I/O -Data Input/Output 

SCLK -Serial Clock 

Vpj. -Power Supply Pin 




DESCRIPTION 

The DS1202 contains a RealTime Clock/Calen¬ 
dar, 24 bytes of static RAM, and communicates 
with a microprocessor via a simple serial inter¬ 
face. The RealTime Clock/Calendar provides 
seconds, minutes, hours, day, date, month, and 
year information. The end of the month date is 
automatically adjusted for months with less than 
31 days, including corrections for Leap Year. 
The clock operates in either the 24-hour or 12- 
hourformat with an AM/PM indicator. Interfacing 


the DS1202 with a microprocessor is simplified 
using synchronous serial communication. Only 
three wires are req uired to communicate with 
the Clock /RAM: (1) RST (Reset), (2) I/O (Data 
line), and (3) SCLK (Serial Clock). Data can be 
transferred to and from the Clock/RAM one byte 
at a time or in a burst of up to 24 bytes. The 
DS1202 is designed to operate on very low 
power and retain data and clock information on 
less than 1 uA with voltage input, (V^g) as low as 
three volts. 
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OPERATIpN 

the main elements of the serial Timekeeper are 
shown in Figure 1 . namely, shift register, control 
logic, oscillator, RealTime Clock and RAM. To 
initiate any transfer of data, RST is taken high 
and eight bits are loaded into the shift register 
providing both address and command informa¬ 
tion. Each bit is serially input on the rising edge 
of the clock input. The first eight bits specify 
which of 32 bytes will be accessed, whether a 
read or write cycle will take place, and whether a 
byte or burst mode transfer is to occur. Afterthe 
first eight clock cycles have occurred which load 
the command word into the shift register, addi¬ 
tional clocks will output data for a read, or input 
data for a write. The number of clock pulses 
equals eight plus eight for byte mode or eight 
pius up to 192 for burst mode. 

ADDRESS/COMMAND BYTE 

The address/command byte is shown in Figure 
2. Each data transfer is initiated by a one byte 
input caiied the address/command byte. As 
defined, the MSB (Bit 7) must be a logical one. If 
zero, further action will be terminated. Bit 6 
specifies a clock/calendar register if logic zero 
or a RAM location if Logical One. Bits one 
through five specify the designated registers to 
be input or output and the LSB (Bit 0) specifies 
a write operation (input) if logical zero or read 
operation output if iogicai one. 

BURST MODE 

Burst mode maybe specified foreitherthe clock/ 
calendar or the RAM registers by addressing 
location 31 decimal (address/command bits one 
through five = logical one). As before, bit six 
specifies clock or RAM and bit 0 specif ies read or 
write. There is no data storage capacity at loca¬ 
tion 8 through 31 in the Clock/Calendar Regis¬ 
ters or locations 24 through 31 in the RAM 
Registers. 


RESET AND CLOCK CONTROL _ 

All data transfers are Initiated by driving the RST 
Input high. The RST input sen/es two functions. 
First, RST turns on the control logic which allows 
access to the shift register for th e ad dress/ 
command sequence. Second, the RST signal 
provides a method Of terminating either single 
byte or multiple byte data transfer. A clock cycle 
is a sequence of a falling edge followed by a 
rising edge. For data inputs, data must be valid 
during the rising edge of the clock and data bits 
are output on the falling edge of ciock. Ali data 
transfer terminates if the RST input is low and 
the I/O pin goes to a high impedance state. 
When data transfer is termi nate d to the Real- 
Time Clock orto RAM using RST, the transition 
of RST must occur white the clock is at high level 
to avoid disturbing the last bit of data and write 
cycle transfer must occur In 8-blt groups. Data 
transfer Is Illustrated in Figure 3 

DATA INPUT 

Following the eight SCLK cycles that Input the 
write mode address/command byte (Bit 0 = 
Logical 0), a data byte Is Input on the rising edge 
of the next eight SCLK cycles (per byte, If burst 
mode is specified). Additional SCLK cycles are 
ignored should they inadvertently occur. 

DATA OUTPUT 

Following the eight SCLK cycles that input the 
read mode address/command byte (Bit 0 = 
Logicai 1), a data byte is output on the falling 
edge of the next eight SCLK cycles (per byte, if 
the burst mode is specified). Note that the first 
data bit to be transmitted from the clock/RAM 
occurs on the first falling edge afterthe iast bit of 
the command byte is written. Additional SCLK 
cycles retransmit the data bytes should they 
inadvertently occur so long as RST remains 
high. This operaton permits continuous burst 
read mode capability. 
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DATA TRANSFER SUMMARY Figure 3 


SINGLE BYTE TRANSFER 


RJTTlJlJLrLJUlJTil^^ 


1 

0 

1 

2 

3 

4 

5 

6 

7 

0 

1 

2 

3 

4 

5 

6 

7 

-<R^ 

AO 

A1 

A2 

A3 

A4 

R/C 

1 




u 




nil 


ADDRESS COMMAND DATA INPUT/OUTPUT 


BURST MODE TRANSFER 


SCLK 

I/O 


RTumiiTLar^^ 

- //- 


1 









-TF- 



i 

0 

1 

2 

3 

.4 

5 6 

7 

0 

1 

2 

4 

5 6 

7 

<R/W 

1 

1 

1 

1 

1 R/C 

1 



L4U 



■S 


ADDRESS COMMAND DATA I/O BYTE 1 DATA I/O BYTE N 


FUNCTION 

BYTE N 

SCLKn 

CLOCK 

8 

72 

RAM 

24 

200 
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CLOCK/CALENDAR 

The Clock/Calendar is contained in eight 
writeabie/readabie registers as shown in Figure 
4. Data contained in the clock/calendar registers 
is in binary coded decimal format (BCD) except 
the control byte which is binary. 

CLOCK HALT FLAG 

Bit 7 of the seconds register is defined as the 
clock halt flag. When this bit is set to logic one, 
the clock oscillator is stopped and the DS1202 is 
placed into a low power standby mode with a 
current drain of less than .1 microamp. When 
this bit is written to logical zero, the clocks 
oscillator will run and keep time count from the 
entered value. 

AM-PM/12-24 MODE 

Bit 7 of the hours register is defined as the 12- or 
24-hour mode select bit. When high, the 12-hour 
mode is selected. In the 12-hour mode, bit 5 is 
the AM/PM bit with logic high being PM. In the 
24-hour mode, bit 5 is the second 10 hour bit (20- 
23 hours). 

TEST MODE BITS 

Bit 7 of the date register and bit 7 of the day 
register are test mode bits. These bits are forced 
to zero under normal operation and will always 
read logical zero when read. 

CONTROL BYTE AND WRITE 
PROTECT BIT 

Byte 7 of the clock/calendar registers is the write 
protect byte. The first seven bits (bits 0-6) are 
forced to zero and will always read a zero when 
read. Bit 7 of the user byte is the write protect 
flag. Bit seven is set to logical one on power up 
and may be set high or low by writing the byte. 
When high, the write protect flag prevents a write 
operation to any internal register including both 
clock and RAM. Further, logic is included such 
that the write protect bit may be reset to a log ical 
zero by a write operation. 


CLOCK/ CALENDAR BURST MODE 

Address 31 decimal of the clock/calendar ad¬ 
dress space specifies burst mode operation. In 
this mode the eight clock/calendar registers may 
be consecutively read or written. Addresses 
above seven (user byte) are non-existent; only 
addresses 0-7 are accessible. 

RAM 

The static RAM is contained in 24 writeable/ 
readable registers, addressed consecutively in 
the RAM address space beginning at location 
zero. 

RAM BURST MODE 

Addresses 31 decimal of the RAM address 
space specifies burst mode operation. In this 
mode, the 24 RAM registers may be consecu¬ 
tively read or written. Addresses above the 
maximum RAM address location are non-exis¬ 
tent and are not accessible. 

REGISTER SUMMARY 

A register data format summary is shown in 
Figure 4. 

CRYSTAL SELECTION 

A 32.768 KHZ crystal, Daiwa Part No. DT26S, 
Seiko Part No. DS-VT-200 or equivalent, can 
be directly connected to the DS1202 via pins 2 
and 3 (x1, x2). The crystal selected for use 
should have a specified load capacitance (C^) 
of 6 pF. 
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REGISTER ADDRESS/DEFINITION Figure 4 


REGOT ADDRESS 
KOM 


7 8 5 4 3 2 1 0 

SEC 1 0 0 0 0 0 0 % 


i 0 I 0 0 10 [ 0[ 1 ^ 


1 0 0 0 0 1 0 X 


DATE 1| 0| 0| 0| 0| 1 I 1 

^ONTH I 1 |o| o|o| 1 I o|o|^ 

DAY I 1 |0 |d |0 I 1 |0 I 1 |% 
YEAR 1 IoIdIoI i |l lol^ 


COfTTROL 1 0 D 0 11 1 A 


CLOCK BURST 1011111% 


REGISTER DERNITION 

00-59 CH 10 SEC SEC 

00-59 0 10 MIN Ml 


00-59 0 10 MIN Ml 

01—12 10/1 in I n 

00-23 HI 

01-28/29 p—I—I-1-- 

01-30 0 0 10 DATE D, 
01-31 '—'—^-'- 

01-12 0 0 0 H M 

01-07 0 0 0 0 0 



RAM 0 1100000 


RAM DATA 0 


23 1110111 


RAM DATA 23 


BURST |l|l|l|l|l|l|im 
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ABSOLUTE MAXIMUM RATINGS 

VOLTAGE ON ANY PIN RELATIVE TO GROUND -0.5V TO +7.0V 
OPERATING TEMPERATURE O^C TO +70°C 
STORAGE TEMPERATURE -SS^C TO +12500 
SOLDERING TEMPERATURE -260“C FOR 10 SEC 


RECOMMENDED D.C. OPERATING CONDITIONS (0° to +70°C) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Supply voltage 

Vcc 

4,5 



VOLTS 

1 

Standby 

Supply Voltage 

Vcci 

3.0 


5.5 

VOLTS 

1 

Logic 1 Input 

V,H 

2.0 


< 

o 

o 

VOLTS 

1 

Logic 0 Input 


-0.5 


0.8 

VOLTS 

1 


D.C. ELECTRICAL CHARACTERISTICS 


PARAMETER SYMBOL 


Input Leakage 1^, 


I/O Leakage 


Logic 1 Output V 


Logic 0 Output 


Active Supply 
Current 



'OL 


CC 



standby Supply 
Current 

^CC1 

StandbySupply 

Current 

^CC2 



(0® to +70^0, = 5V ±10%) 


MAX UNITS 


NOTES 
















































CAPACITANCE 


(TA =25°C) 



A.C. ELECTRICAL CHARACTERISTICS (Vcc=+5V +10% 0°C TO 70»C) 
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TIMING DIAGRAM - READ/WRITE DATA TRANSFER Figure 5 


WRITE DATA TRANSFER 



READ DATA TRANSFER 



NOTES 

1. All voltages are referenced to ground. 

2. Logic one voltages are specified at a source current of 1 MA. 

3. Logic zero voltages are specified at a sink current of 4 MA. 

4. Igg is specified with the I/O pin open. _ 

5. Igg^ is specified with at 3.0 voits and RST, I/O, and SCLK are open. 

6. RST, SCLK and I/O all have 40 K ohm pull down resistors to ground. 

7. Measured at = 2.0V or = 0.8V and 10 ms maximum rise and faii time. 

8. Measured at Vq„ = 2.4V or V^^ = 0.4V. 

9. Load capacitance = 50 pF. _ 

10. Igpg is specified with V^.^ at 3.0 voits and RST, I/O, and SCLK are open. The clock halt flag 
must also be set to logic one. 
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DS1202 

SERIAL TIMEKEEPER 
8-PIN DIP 



3 EQUAL SPACES 
® .100 TNA 
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DS1202S 

SERIAL TIMEKEEPER 
16-PIN SOIC 


DIM. 

INCHE 

:s 

MIN. 

MAX. 

A 

.403 

.411 

B 

.290 

.296 

C 

.089 

.095 

D 

.325 

.330 

E 

.008 

.012 

F 

.097 

.105 

G 

.046 

.054 

H 

.402 

.410 

J 

.006 

.011 

K 

.013 

.019 



AT .050 + .004 TNA 
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(■Dallas Semiconductor 
^ TimeChip 


FEATURES 

• TimeChip keeps track of hundredths 
of seconds, seconds, minutes, hours, 
days, date of the month, months, and 
years 

• Adjusts for months with fewer than 31 
days 

• Leap year automatically corrected 

• No address space required 

• Provides nonvolatile controller func¬ 
tions for battery backing up RAM 

• Supports redundant batteries for high- 
rel applications 

• Uses a 32.768 KHz watch crystal 

• Full 10% operating range 

•Operating temperature range 0®C to 
70 X 

• Space saving 16-pin DIP package 


0S121S 


PIN CONNECTIONS 


Xi c 

1 

16 

□ Vqqi 

X2 C 

2 

15 

^ Vqqo 

WE C 

3 

14 

□ BAT2 

BATi C 

4 

13 

□ RST 

GND C 

5 

12 

□ OE 

D C 

6 

t1 

3 CEI 

Q C 

7 

10 

3 ^ 

GND C 

8 

9 

3 rom/Mm 


PIN NAMES 


Pins 1 & 2 - 

Xi,X2 

- 32.768 KHz Crystal 
Connections 

Pin 3 

w. 

- Write Enable 

Pin 4 

BATi 

- Battery 1 input 

Pins 5 & 8 - 

GND 

- Ground 

Pin 6 

D 

- Data In 

Pin 7 

Q 

- Data Out 

Pin 9 

ROM/ 



RAM 

- ROM-RAM Select 

Pin 10 

CEO 

- Chip Enable Out 

Pin 11 

CEI 

- Chip Enable Input 

Pin 12 

OE 

- Output Enable 

Pin 13 

RST 

- Reset 

Pin 14 

BAT2 

- Battery 2 Input 

Pin 15 

vcco 

- Switched Supply Output 

Pin 16 - 

vcci 

- -I-5V DC Input 


NOTE: Both pins 6 and 8 must be grounded. 


DESCRIPTION 

The DS1215 is a combination of a CMOS timekeeper and a nonvolatile memory controller, in 
the absence of power, an external battery maintains the timekeeping operation and provides 
power for a CMOS static RAM. The watch provides hundredths of seconds, seconds, min¬ 
utes, hours, day, date, month, and year Information, while the nonvolatile controller supplies 
all the necessary support circuitry to convert a CMOS RAM to a nonvolatile memory. The 
DS1215 can be interfaced with either RAM or ROM without leaving gaps in memory. 

The last date of the month Is automatically adjusted for months with less than 31 days, in¬ 
cluding correction for leap year every four years. The watch operates in one of two formats: a 
12-hour mode with an AM/PM indicator, or a 24-hour mode. 
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The nonvolatile memory controller portion of the circuit is designed to handle power fail 
detection, memory write protection, and battery redundancy. In short, the controller changes 
standard CMOS memories into nonvolatile memories, and provides continuous power to the 
TimeChip. Alternativel y the TimeChip can be used with ROM memory by controlling the Chip 
Enable Output signal (CEO) while the TimeChip is being accessed. 

OPERATION 

The block diagram of Figure 3 illustrates the main elements of the TimeChip. Communica¬ 
tion with the TimeChip is established by pattern recognition of a serial bit stream of 64 bits 
which must be matched by executing 64 consecutive write cycles containing the proper data 
on Data In (D). All accesses which occur prio r to r ecognition of the 64-bit pattern are directed 
to memory via the Chip Enable Output pin (CEO). 

After recognition is established, the next 64 read or write cycles either extract or update data 
in the TimeChip and Chip Enable Output remains high during this time, disabling the con¬ 
nected memory. 

Data transfer to and from the timekeeping function is accomplished wi th a serial bit stream 
under control of ^Ip en able (CEI), output enable (OE), and write enable (WE). Initially, a read 
cycle using the CEI and OE control of the TimeChip starts the pattern recognition sequence 
by moving a pointer to the first bit of the 64- bit c omparison register. Next, 64 consecutive 
write cycles are executed using the CEI and WE control of the TimeChip. These 64 write 
cycles are used only to gain access to the TimeChip. 

When the first write cycle is executed, it is compared to bit 1 of the 64-bit comparison 
register. If a match is found, the pointer increments to the next location of the comparison 
register and awaits the next write cycle. If a match is not found, the pointer does not ad¬ 
vance and all subsequent write cycles are ignored. If a read cycle occurs at any time during 
pattern recognition, the present sequence is aborted and the comparison register pointer is 
reset. Pattern recognition continues for a total of 64 write cycles as described above until all 
the bits in the comparison register have been matched. (This bit pattern is shown in Figure 
1). With a correct match for 64 bits, the TimeChip is enabled and data transfer to or from the 
timekeeping registers may proceed. The next 64 cycles will cause the TimeChip to either 
receive data on D, or transmit data on Q, depending on the level of OE pin or the WE pin. 
Cycles to other locations outside the memory block can be interleaved with CEI cycles 
without interrupting the pattern recognition sequence or data transfer sequence to the 
TimeChip. 

A 32,768 Hz quartz crystal, Daiwa part no. DT-26S or equivalent, can be directly connected to the 
DS1215 via pins 1 and 2 (X-j, X 2 ). The crystal selected for use should have a specified load capaci¬ 
tance of 6 pF. 



NONVOLATILE CONTROLLER OPERATIOH 

The operation of the no nvolatile controller cir cuits within the TimeChip is determined by the 
level of the BOM/RAM select pin. When ROM/RAM Is connected to ground, the controller is 
set in the RAM mode and performs the circuit functions required to make static CMOS RAM 
and the timekeeping function nonvolatile. First a switch is provided to direct power from the 
battery Inputs or Vcci to Vcco with a maximum voltage drop of 0.2 volts. The Vqco output 
pin is used to supply uninterrupted power to CMOS static RAM. The DS1215 also performs 
redundant battery control for high reliability. On power fall the battery with the highest 
voltage is automatically switched to VgcO- If only one battery Is used in the system, the 
unused battery Input should be connected to ground. The DS1215 provides the function of 
safeguarding the TimeChip and RAM data by power fail detection and write protection. 
Power fall detection occurs when Vcci below VTP which is equal to 1.26x YbaT- The 
DS1215 constantly monitors the Vcci supply pin. When Veci is less than VTP, a comparator 
outputs a po wer fail signal to the control logic. The power fail signal forces the chip enable 
output (CEO) to Vc ci o r VbAT -0-2 volts for external RAM write protection. During nominal 
supply conditions, CEO will track CEI with a maximum propagation delay of 20 ns. Internally, 
the DS1215 aborts any data transfer In progress without changing any of the TimeChip 
registers and prevents future access until Vcci exceeds VTP. A typical RAM/TimeChip inter¬ 
face is illustrated in Figure 4. 

When the ROM/RAM pin Is connected to VccO» the controller is set In the ROM mode. Since 
ROM is a read-only device which retains data in the absence of power, battery b acku p and 
write protection Is not required. As a result, the chip enable logic will not force CEO high 
when power fails. However, the TimeChip does retain the same internal nonvolatility and 
write protection as described in the RAM mode. In addition, the chip enable output is set 
at a low level on power fail as Vcci falls below the level of VbaT- A typical ROM/TimeChip 
interface is illustrated in Figure 5. 
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Note: 

The pattern recognition in Hex is C5,3A, A3,5C, C5, 3A, A3,5C. The odds of this pattern being 
accidentally duplicated and causing Inadvertent entry to the TimeChIp is less than 1 in 10^^. 

TIMECHIP REGISTER INFORMATION 

The TimeChIp Information is contained in 8 registers of 8 bits each which are sequentially 
accessed one bit at a time after the 64-bit pattern recognition sequence has been completed. 
When updating the TimeChIp registers, each must be handled In groups of 8 bits. Writing 
and reading Individual bits within a register could produce erroneous results. These read/ 
write registers are defined in Figure 2. 

Data contained in the TimeChIp registers are not binary coded decimal format (BCD) In 
12-hour mode. Reading and writing the registers is always accomplished by stepping 
through all 8 Agisters, starting with bit 0 of register 0 and ending with bit 7 of register 7. 
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TIMECHIP REGISTER DEFINITION Figure 2 


Register 7 6 5 4 3 2 1 0 



Range (BCD) 
00-99 

00-59 

00-59 

01-12 

00-23 

01-07 

01-31 

01-12 

00-99 


AM-PMI12124 MODE 

Bit 7 of the hours register is defined as the 12- or 24-hour mode select bit. When high, the 
12-hour mode is selected. In the 12-hour mode, bit 5 is the AM/PM bit with logic high being 
PM. In the 24-hour mode, bit 5 is the second 10-hour bit (20-23 hours). 

OSCILLATOR AND RESET BITS 

Bits 4 and 5 of the day register are used to control the reset and oscillator functions. Bit 4 
controls the reset pin (Pin 13). When the reset bit Is set to logical 1, the reset input pin is ig¬ 
nored. When the reset bit Is set to logical 0, a low Input on the reset pin will cause the Time- 
Chip to abort data transfer without changing data in the timekeeping registers. Reset 
operates independently of all other Inputs. Bit 5 controls the oscillator. When set to Logic 0 
the oscillator turns on and the watch becomes operational. 

ZERO BITS 

Registers 1, 2, 3, 4, 5, and 6 contain one or more bits which will always read logical 0. When 
writing these locations, either a logical 1 or 0 is acceptable. 
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TIMECHIP BLOCK DIAGRAM Figure 3 



BAT1 


BAT2 
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ROM/TIMECHIP INTERFACE Figure 5 


ROM 



32768 Hz 




ABSOLUTE MAXIMUM RATINGS* 

Voltage on any Pin Relative to Ground -1.0V to -t-7.0V 
Operating Temperature 0°C to 70°C 
Storage Temperature -55°Cto125°C 
Soldering Temperature 260 °C for 10 Sec 

‘This is a stress rating only and functional operation of the device at these or any other conditions above those indicated in the operation sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods of time may affect reliability. 


RECOMMENDED D.C. OPERATING CONDITIONS (0 “C to 70 "C) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

1 

Logic 1 

V|H 

2.2 


Vcc+ 0.3 

V 

1 

Logic 0 

V|L 

-0.3 


■kO.8 

V 

1 

VbATI or VbaT 2 
Battery Voltage 

Vbat 

2.5 


3.7 

V 

7 

D.C. ELECTRICAL CHARACTERISTICS 

(0Xto70X,Vcc = 

= 4.5 to 5.5V) 

Supply Current 

icci 



5 

mA 

6 

Supply Current 

VCCO = VCCI-0.2 

iccoi 



80 

mA 

8 

Input Leakage 

l|L 

-1.0 


+ 1.0 

fjA 


Output Leakage 

ilo 

-1.0 


-n.o 

fjA 


Output @2.4V 

IQH 

-1.0 



mA 

2 

Output @0.4V 

IQL 



4.0 

mA 

2 

(OX to 70X, Vcc^-SV) 


VOHI 

Vcci or 
Vbat-0.2 




9 

VbaTI or VbaT 2 
Battery Current 

Ibat 



1 

IjA 

6 

Battery Backup Current 

@ Vcco= vbat - 0-2V 

ICC02 



10 

IjA 

10 
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CAPACITANCE (tA =25°C) 


PARAMETER 

SYMBOL 

MIN 

UNITS 

NOTES 

Input 

Capacitance 

C|N 

5 

PF 


Output 

Capacitance 

CoUT 

7 

PF 



A.C. ELECTRICAL CHARACTERISTICS ROM/RAM = GND ( 

o 

o 

O 

o 

o 

o 

o 

< 

o 

o 

II 

4.5 to 5.5V) 

PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Read Cycle Time 

tRC 

250 



ns 


CFl Access Time 

too 



200 

ns 


OE Access Time 

tOE 



100 

ns 


CEI To Output Low Z 

tCOE 

10 



ns 


OE To Output Low Z 

tOEE 

10 



ns 


CEI To Output High Z 

tOD 



100 

ns 


OE To Output High Z 

tODO 



100 

ns 


Read Recovery 

tRR 

50 



ns 


Write Cycle 

two 

250 



ns 


Write Pulse Width 

twp 

170 



ns 


Write Recovery 

tWR 

50 



ns 

4 

Data Set Up 

tDS 

100 



ns 

5 

Data Hold Time 

tDH 

10 



ns 

5 

CEI Pulse Width 

tow 

170 



ns 


RST Pulse Width 

tRST 

200 



ns 


CB Propagation Delay 

tPD 

5 

10 

20 

ns 

2,3 

^1 High to Power Fail 

tPF 



0 

ns 



(O'C to 70 °C, Vcc<4.5V) 


Recovery at Power Up 

tREC 



2 

ms 


Vcc Slew Rate 4.5 - 3.0V 

tF 

0 



ms 
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TIMING DIAGRAM—READ CYCLE TO TIMECHIP ROM/RAM = GND 



TIMING DIAGRAM—WRITE CYCLE TO TIMECHIP ROM/RAM = GND 
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A.C. ELECTRICAL CHARACTERISTICS ROM/RAM = VCCO (0 °C to 70 °C, Vcc = 5V ± 10%) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Read Cycle Time 

tRC 

250 



ns 


CEI Access Time 

tco 



200 

ns 


OE Access Time 

tOE 



200 

ns 


CEI to Output in Low Z 

tCOE 

10 



ns 


OE to Output in Low Z 

tOEE 

10 



ns 


CEI to Output in High Z 

tOD 



100 

ns 


OE to Output in High Z 

tODO 



100 

ns 


Address Set Up Time 

tAS 

20 



ns 


Address Hold Time 

tAH 



10 

ns 


Read Recovery 

tRR 

50 



ns 


Write Cycle Time 

twc 

250 



ns 


^1 Pulse Width 

tew 

170 



ns 


OE Pulse Width 

tow 

170 



ns 


Write Recovery 

tWR 

50 



ns 

4 

Data Set Up Time 

tDS 

100 



ns 

5 

Data Hold Time 

tDH 

10 



ns 

5 

RST Pulse Width 

tRST 

200 



ns 


CEI Propagation Delay 

tPD 

5 

10 

20 

ns 

2,3 

CEI High to Power Fail 

tPF 



0 

ns 



(0°C to 70 °C, Vcc < 4.5V) 


Recovery at Power Up 

tREC 



2 

ms 


Vcc Slew Rate 4.5 -3V 

tp 

0 



ms 
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TIMING DIAGRAM—READ CYCLE ROM/RAM = VcCO 



TIMING DIAGRAM—WRITE CYCLE ROM/RAM = Vccq 
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TIMING DIAQRAM—POWER DOWN 


CEI 

ROM/^ = GND CEO 
ROWRAM ~ Vqco ^ 

Vcci 



TIMING DIAGRAM—POWER UP 


CEI 


ROM/RAM = GND CEO 


ROM/RAM = Vqco CEO 


VCCI 



TIMING DIAGRAM—RESET FOR TIMECHIP 


RST 
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NOTES 

1. All voltages are referenced to ground. 

2. Measured with load shown in Figure 6. 

3. Input pulse rise and fall times equal 10 ns. 

4. twR is a fjmction of the latter occurring edge 

of WE or CE in RAM mode or OE or CE In ROM mode. 

5. tDH Sind tDS SI*'® functions of the first 
o^urring edge of WE or CE in RAM mode or 
OE or CE In ROM mode. 

6. Measured without RAM connected. 

7. Trip point voltage for power fall detect. 
Vtp=1.26xVbaT For 10% operation VbaT = 3.5V 
max.; for 5% operation VbaT = 3.7V max. 

8- iCCOI is th® maximum average load current the 
DS1215 can supply to memory. 

9. Applies to CEO with the ROM/RAM pin grounded^_ 

When the ROM/RAM pin is connected to Vcco> CFO 
will go to a low level as Vcci f®ils below VbaT- 

“iO- iCC02 is the maximum average load current which 
the DS1215 can supply to memory in the battery 
backup mode. 

11. Applies to all input pins except RST. RST is pulled 

Internally to Vcci- 


OUTPUT LOAD Figure 6 
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!■ Dallas Semiconductor 
^ Clock Plus 64K NV SRAM 


FEATURES 

• Real Time Clock keeps track of hun¬ 
dredths of seconds, seconds, minutes, 
hours, days, date of the month, months, 
and years 

• 8Kx8 NV SRAM directly replaces vola¬ 
tile static RAM or EEPROM 

• Embedded lithium energy ceii maintains 
watch information and retains RAM data 

• Watch function is transparent to RAM 
operation 

• Month and year determine the number 
of days In each month 

• Standard 28-pln JEDEC pinout 

• Full 10% operating range 

• Operating temperature range 0®C to 
70X 

• Accuracy is better than ± 1 mln/month 
@25 "C 

• Over 5 years of data retention in the 
absence of power 

• Unlimited write cycles 


PIN CONNECTIONS 


RST C 1 
Ai2 C 2 
A/C 
AeCI 
A5 c 

A4 c 

A3C 

A2CI 
Ai C 
Aq C 
DQq C 
DQi C 


28 p Vcc 


27 


26 P NC 


I WE 


□ Ag 

□ A 9 

=)^1 
Zl OE 
=lAiO 
ZICE 
19 □ DQq 
18 □ DQg 
DQ 5 
DQ 4 
DQ 3 


PIN NAMES 

Ao-Ai2 

- Address Inputs 

CE 

- Chip Enable 

GND 

- Ground 

DQO’DQy 

- Data In/Data Out 

Vcc 

- Power (+ 5V) 

WE 

- Write Enable 

OE 

- Output Enable 

NC 

■ No Connect 

RST 

- Reset 


DESCRIPTION 

The DS1243Y Is a fully static nonvolatile RAM (organized as 8192 words by 8 bits) with built-in 
Real Time Clock. This memory and real time clock has a self-contained lithium energy 
source and control circuitry which constantly monitors Vcc fo*' out-of-tolerance condi¬ 
tion. When such a condition occurs, the lithium energy source is automatically switched on 
and write protection is unconditionally enabled to prevent garbled data in both the memory 
and real time clock. For complete information and operation, electrical characteristics, and 
timing as it relates to the 8Kx8 nonvolatile memory, please reference the DS1225Y data 
sheet. For complete Information on operation, access control, electrical characteristics and 
timing of the real time clock, reference the DS1216 data sheet. 
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3 ^ Dallas Semiconductor PRELIMINARY 

Watchdog Timekeeper DS1284 28-Pin DIP 

DS1284Q 28-Pin PLCC 


FEATURES 

• Watchdog Timekeeper keeps track 
of hundredths of seconds, seconds, 
minutes, hours, days, date of the month, 
months and years 

• Watchdog Timer restarts an out of controi 
processor 

• Aiarm function schedules real time 
related activities 

• Programmable interrupts and square wave 
outputs maintain 28-pin JEDEC footprint 

• All registers are individually addressable 
via the address and data bus 

• Accuracy is better than 1 minute/month 
at 25° C 

• 50 bytes of user NV RAM 

• Optional 28-pin PLCC surface mount 
package 

• Low power CMOS circuitry is maintained on 
less than 0.5 uA when power is supplied 
from battery input 

DESCRIPTION 

The DS1284 Watchdog Timekeeper is a self 
contained real time clock, alarm. Watchdog 
Timer, and interval timer in a 28-pin JEDEC DIP 
package ora 28-pin PLCC surface mount pack¬ 
age. An external crystal and battery are the only 
components required to maintain time-of-day 
and memory status in the absence of power. For 
a complete description of operating conditions, 
electrical characteristics, bus timing, a nd pin 
descriptions other that X1, X2, and RCLR, 
see the DS1286 data sheet. 


PIN DESCRIPTION 


INTaCI 
XI c: 
X2C 
NCC 

A5l= 
A+C 
AjC 
AzC 
A,i= 
Aq ^ 
DQoCI 
DQiC: 
DQzlZ 
GNDCI 


-\Or 


>8=1^C 
□ WE 

=] intb{intb) 

RCLR 
SQW 

>2t]0E 

PCND 

sboo/ 

8=lDCte 
7=1005 
6=1 DC4 
J-IDQ 3 


21 

27F 

21 

n 

2 

2 ; 

2; 

211 

21 

1 

1 

1 

1 

1 


S=iJ 


ASds 

A 4 C 6 


4 3 2 1 


A 3 C 7 
A2C8 
A1 [9 
AOt 10 

^<N Q m 

00 o o C3r r- 


26 272625] yg/ff 

243 RCLR 
23] SQW 
22 ] ^ 

3 GND 

203 CE 


PIN NAMES 


INTA 

- Interrupt Output A 

INTB(INTB) 

- Interrupt Output B 

A0-A5 

- Address Inputs 

DQ0-DQ7 

- Data Input/Output 

CE 

- Chip Enable 

OE 

- Output Enable 

WE 

- Write Enable 

Vcc 

- +5 Volts 

GND 

- Ground 

N.C. 

- No Connection 

SQW 

- Square Wave Output 

X1,X2 

- 32.768 KHz Crystal 


Connections 

Vrat 

- +3 Volt Battery Input 

RCLR 

- RAM Clear 
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PIN DESCRIPTION 

X1, X2 - Connections for a standard 32.768 KHz 
quartz crystal, Daiwa part part no. DT-26S, Seiko 
part no. 03-^-200 or equivalent. The internal 
oscillator circuitry is designed for operation with 
a crystal having a specified load capacitance (C J 
of 6 pF. A trimming capacitorcan be used to trim 
in the oscillator frequency. 

- Battery input for any standard 3 volt lithium 
cell or other energy source. Battery voltage must 
be held between 2.4 and 4 volts for proper 
operation. The nominal write protect trip point 
voltage at which access to registers containing 
time, watchdog, alarm, and RAM information is 
denied is set by internal circuitry as 1.26 x 
A maximum load of 0.5 u A at 25®C in the absence 


of power should be used to size the external 
energy source. An optional ground pin is pro¬ 
vided forconnection to battery negative. This pin 
should be grounded but can be left floating. 


RCLR -The RCLR pin is usedtoclear (setto logic 
1) all 50 bytes of user NVRAM but does not effect 
the registers involved with time, alarm, and 
watch dog functions. In order to clear the RAM, 
RCLR must be forced to an input logic "0" (-0.3 
to 0.8 volts) during batte ry bac kup mode when 
Vge is not applied. The RCLR function is de¬ 
signed to be used via human interface (shorting 
to ground or by switch) and not be driven with 
external buffers. This pin is internally pulled up 
and should be left floating when not in use. 
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DS1284 28-Pin DIP 
WATCHDOG TIMEKeEPER 
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DS1284Q 28-Pin PLCC 
WATCHDOG TIMEKEEPER 






Dallas Semiconductor 
Real Time Clock 



DSf285 24-Pin DIP 
DS1285Q 28-Pin PLCC 


FEATURES 

• Drop-in replacement for IBM AT com¬ 
puter clock/calendar 

• Pin configuration closely matches 
MCI 46818A 

• Counts seconds, minutes, hours, days, 
day of the week, date, month and year 
with leap year compensation 

• Binary or BCD representation of time, 
calendar and alarm 

• 12- or 24-hour clock with AM and PM 
in 12-hour mode 

• Daylight Savings Time option 

• Selectable between Motorola and Intel 
bus timing 

• Multiplex bus for pin efficiency 

• Interfaced with software as 64 RAM 
locations 

-14 bytes of clock and control 
registers 

- 50 bytes of general purpose RAM 

• Programmable square wave output 

signal __ 

• Bus compatible interrupt signals (IRQ) 

• Three interrupts are separately 
software-maskable and testable 

- Time-of-day alarm once/second to 
once/day 

- Periodic rates from 122us to 500ms 

- End of clock update cycle 

• Optional 28 pin PLCC surface mount 
package 


PIN CONNECTIONS 



PIN NAMES 

AD0-AD7- Multiplexed Address/Data Bus 

N.C. - No Connection 

MO T - Bus Type Selection 

CS - Chip Select 

AS - Address Strobe 

R/W - Read/Write Input 

PS - Data Strobe 

RES ET - Reset Input 

IRQ - Interrupt Request Output 

SOW - Square Wave Output 

Vcc - +5 Volt Supply 

GND - Ground 

XI ,X2 - 32.768 KHz Crystal Connections 
- +3 volt Battery Input 
RCLR - RAM Clear 


DESCRIPtlON 


The DS1285 Real Time Clock Plus RAM is 
designed as a direct replacement for the 
MCI 46818A in IBM AT computer clock/calen¬ 
dar and other applications. An external crystal 
and battery are the only components required 
to maintain time-of-day and memory status in 


the absence of power. For a complete de¬ 
scription of operating conditions, electrical 
characteristics, bus timing, and pi n desc rip- 
tions other than XI,X2, and RCLR, see 

the DS1287 data sheet. 
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PIN DESCRIPTION 

XI,X2 - Connections for a standard 32.768 
KHz quartz crystal, Daiwa part number DT-26S 
or equivalent. The internal oscillator circuitry is 
designed for operation with a crystal having a 
specified load capacitance (CJ of 6pF. A 
variable triming capacitor may be required for 
extremely high precision timekeeping applica¬ 
tions. 

- Battery input for any standard 3 volt 
lithium cell or other energy source. Battery 
voltage must be held between 2 and 4 volts for 
proper operation. The nominal write protect trip 
point voltage at which access to the Real Time 
Clock and User RAM is denied is set by the 
internal circuitry as 1.26 x A maximum 
load of .5uA at 25®C in the absence of power 
should be used to size the external energy 
source. 


RCLR - The RCLR pin is used to clear (set to 
logic 1) all 50 bytes of general purpose RAM 
but does not effect the RAM associated with 
the R eal T ime Clock. In order to clear the 
RAM, RCLR must be forced to an input logic 
“0” (-0.3 to 0.8 volts) during battery b ack up 
mode when is not applied. The RCLR 
function is designed to be used via human 
interface (shorting to ground manually or by 
switch) and not to be driven with external buff¬ 
ers. This pin is internally pulled up. 
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DS1285 

REAL TIME CLOCK PLUS RAM 
24-PIN DIP 



24 


13 


□ □□□□□□□ . □ 


□□□□□□□□□□□a 
^-^ 



DIM. 

INCHES 

MIN. 

MAX. 

A 

1.240 

1.280 

B 

.540 

.560 

C 

.140 

.160 

D 

.590 

.610 

E 

.020 

.040 

F 

.110 

.130 

G 

.090 

.110 

H 

.620 

.670 

J 

.008 

.012 

K 

.015 

.021 
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DS1285Q 

REAL TIME CLOCK PLUS RAM 
28-PIN PLCC 







3 ^ Dallas Semiconductor PRELIMINARY 

" WATCHDOG TIMEKEEPER DS1286 


FEATURES 


PIN DESCRIPTION 


• Watchdog Timekeeper keeps track 
of hundredths of seconds, seconds, 
minutes, hours, days, date of the month, 
months and years 

• Watchdog Timer restarts an out of controi 
processor 

• Alarm function schedules real time related 
activities 

• Embedded lithium energy cell maintains 
time. Watchdog, user RAM and alarm infor¬ 
mation 

• Programmable interrupts and square wave 
outputs maintain 28-pin JEDEC footprint 

• All registers are individually addressable 
via the address and data bus 

• Accuracy is better than 1 minute/month 
at 25° C 

• Greater than 10 years of timekeeping in 
the absence of Vcc 

• 50 bytes of user NV RAM 


DESCRIPTION 

The DS1286 Watchdog Timekeeper is a self 
contained real time clock, alarm, watchdog 
timer, and interval timer in a 28-pin JEDEC DIP 
package. The DS1286 contains an embedded 
lithium energy source and a quartz crystal which 
eliminates need for any externa!circuitry. Data 
contained within 64 eight bit registers can be 
read or written in the same manner as bytewide 
static RAM. Data is maintained in the Watchdog 
Timekeeper by intelligent control circuitry which 
detects the status of Vcc and write protects 
memory when Vcc is out of tolerance. The 
lithium energy source can maintain data and real 
time for over ten years in the absence of Vcc. 
The Watchdog Timekeeper information includes 
hundredths of seconds, seconds, minutes. 



DQ2II: 

GNDIZ 


PIN NAMES 


INTA 

- Interrupt Output A 

INTB(INTB) 

- Interrupt Output B 

A0-A5 

- Address Inputs 

DQ0-DQ7 

- Data Input/Output 

CE 

- Chip Enable 

OE 

- Output Enable 

WE 

- Write Enable 

Vcc 

- +5 Volts 

GND 

- Ground 

N.C. 

- No Connection 

OPEN 

- Pin Missing 

SOW 

- Square Wave Output 


hours, day, date, month, and year information. 
The date at the end of the month is automatically 
adjusted for months with less than 31 days, 
including correction for leap years. The Watch¬ 
dog Timekeeper operates in either 24 hour or 12 
hour format with an AM/PM indicator. The 
Watchdog timer provides alarm windows and 
interval timing between 0.01 seconds and 99.99 
seconds. The real time alarm provides for 
preset times of up to one week. 
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OPERATION - READ REGISTERS 

The DS1286 executes a read cycle whenever 
WE (Write Enable) is inactive (High) and CE and 
OE are active (LOW). The unique address 
specified by the six address inputs (A0-A5) de¬ 
fines which of the 64 registers is to be accessed. 
Valid data will be available to the eight data 
output drivers within t^^ (Access Time) after the 
last address Input signaMs stable, providing that 
CE (Chip Enable) and OE (Output Enable) ac- 
cess times are also satisfied. If OE and CE 
access times are not satisfied, then data access 
must be measured from the latter occurring 
signal (CE orOE) and th^imiting parameter is 
eithertj.Qfor CE ort^^forOE ratherthan address 
access. 

OPERATION - WRITE REGISTERS 

The DS1286 is in the write mode whenever the 
WE (Write Enable) and CE (Chip Enable) signals 
are in the active (Low) state after the address 
Inputs are stable. The latter occurring falling 
edge of CE or WE will determine the start of the 
write cycle. The write cycle is terminated by the 
earlier rising edge of CE or WE. All address 
inputs must be kept valid throughout the write 
cycle. WE must return to the high state for a 
minimum recovery state (t^^,) before another 
cycle can be Initiated. Data must be valid on the 
data bus with sufficient Data Set Up (t^^g) and 
Data Hold Time (t^^,) with respect to the earlier 
rising edge of CE or WE. The OE control signal 
should be kept inactive (High) during write cycles 
to avoid bus contention. However, if the output 
bus has been enabled (CE and OE active), then 
WE will disable the outputs in from its falling 
edge. 

DATA RETENTION 

The Watchdog Timekeeper provides full func¬ 
tional capability when Vcc is greater than 4.5 
volts and write protects the register contents at 
4.25 volts typical. Data is maintained in the 
absence of Vcc without any additional support 
circuitry. The DS1286 constantly monitors Vcc. 
Should the supply voltage decay, the Watchdog 
TimeKeeper will automatically write protect itself 
and all inputs to the re giste rs be com e Don’t 
Care. The two interrupts INTA and INTB (INTB) 


and the internal clock and timers continue to run 
regardless of the level of Vcc. As Vcc falls below 
approximately 3.0 volts, a power switching cir¬ 
cuit turns the internal lithium energy source on to 
maintain the clock and timer data and function¬ 
ality. Du ring power up, when Vcc rises above ap¬ 
proximately 3.0 volts, the power switching circuit 
connects external Vcc and disconnects the inter¬ 
nal lithium energy source. Normal operation can 
resume after Vcc exceeds 4.5 volts for a period 
of 150 ms. 

WATCHDOG TIMEKEEPER REGISTERS 

The Watchdog Timekeeper has 64 registers 
which are eight bits wide that contain all of the 
Timekeeping, Alarm, Watchdog, Control, and 
Data information. The Clock, Calendar, Alarm 
and Watchdog Registers are memory locations 
which contain external (user accessible) and 
internal copies of the data. The external copies 
are independent of internal functions except that 
they are updated periodically by the simultane¬ 
ous transfer of the incremented internal copy 
(see Figure 1). The Command Register bits are 
affected by both internal and external functions. 
This register will be discussed later. The 50 bytes 
of RAM registers can only be accessed from the 
external address and data bus. Register 0,1,2, 
4, 6, 8, 9 and A contain time of day and date 
Information (see Figure 2). Time of Day informa¬ 
tion is stored in BCD. Registers 3, 5, and 7 
contain the Time of Day Alarm information. Time 
of Day Alarm information is stored in BCD. 
Register B is the Command Register and infor¬ 
mation in this register is binary. Register C and 
D are the Watchdog Alarm Registers and infor¬ 
mation which Is stored In these two registers is In 
BCD. Register E through Register 3F are user 
bytes and can be used to contain data at the 
user’s discretion. 
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BLOCK DIAGRAM Figure 1 





























TIME OF DAY REGISTERS 

Registers 0,1,2,4,6,8,9 and A contain Time of 
Day data in BCD. Ten bits within these eight 
registers are not used and wiil always read zero 
regardless of how they are written. Bits 6 and 7 
in the Months Reg ister (9) are binary bits. When 
set to logical zero, EOSC (Bit?) enables the Real 
Time Clock oscillator. This bit is set to logical one 
as shipped from Dallas Semiconductor to pre¬ 
vent lithium energy consumption during storage 
and shipment. This bit will normally be turned on 
by the userduring device initialization. However, 
the oscillator can be turned on and off as neces¬ 
sary by setting this bit to the appropriate level. Bit 
6 of this same byte controls the Square Wave 
Output (pin 24). When set to logical zero, the 
Square Wave Output Pin will output a 1024 HZ 
Square Wave Signal. When set to logic one the 
Square Wave Output Pin is in a high impedance 
state. Bit 6 of the Hours Register is defined as the 
12 or24 Hour Select Bit. When setto logic one, 
the 12 Hour Format is selected. In the 12 Hour 
Format, Bit 5 is the AM/PM Bit with logical one 
being PM. In the 24 Hour Mode, Bit 5 is the 
Second 10 Hour bit (20-23 hours). The Time of 
Day Registers are updated every .01 seconds 
from the Real Time Clock, except when the TE bit 
(Bit 7 of Register B) is set low or the clock 
oscillator is not running. 

The preferred method of synchronizing data 
access to and from the Watchdog Timekeeper is 
to access the Command Register by doing a 
write cycle to address location OB and setting the 
TE bit (Transfer Enable bit) to a logic zero. This 
will freeze the External Time of Day Registers at 
the present recorded time allowing access to 
occur without danger of simultaneous update. 
When the watch registers have been read or 
written a second write cycle to location OB, 
setting the TE bit to a logic one, will put the Time 
of Day Registers backto being updated every .01 
second. No time is lost in the Real Time Clock 
because the internal copy of the Time of Day 
Register buffers are continually incremented 
while the external memory registers are frozen. 
An alternate method of reading and writing the 
Time of Day Registers is to ignore synchroniza¬ 
tion. However, any single read may give errone¬ 


ous data as the Real Time Clock may be in the 
process of updating the external memory regis¬ 
ters as data is being read. The internal copies of 
seconds through years are incremented and 
Time of Day Alarm is checked during the period 
that hundreds of seconds reads 99 and are 
transferred to the external register when hun¬ 
dredths of seconds roll from 99 to 00. A way of 
making sure data is valid is to do multiple reads 
and compare. Writing the registers can also pro¬ 
duce erroneous results forthe same reasons. A 
way of making sure that the write cycle has 
caused proper update is to do read verifies and 
re-execute the write cycle if data is not correct. 
While the possibility of erroneous results from 
reads and write cycles has been stated, it is worth 
noting that the probability of an incorrect result is 
kepttoaminimumdue to the redundant structure 
of the Watchdog Timekeeper. 

TIME OF DAY ALARM REGISTERS 

Registers 3, 5, and 7 contain the Time of Day 
Alarm Registers. Bits 3,4,5, and 6 of Register 
7 will always read zero regardless of how they are 
written. Bit 7 of Registers 3, 5, and 7 are mask 
bits (Figure 3). When all of the mask bits are 
logical zero, a Time of Day Alarm will only occur 
when Registers 2, 4, and 6 match the values 
stored in Registers 3,5, and 7. An alarm will be 
generated every day when Bit 7 of Register 7 is 
set to a logical one. Similarly, an alarm is 
generated every hour when Bit 7 of Registers 7 
and 5 is set to a logical 1. When Bit 7 of Registers 
7,5, and 3 is setto a logical 1, an alarm will occur 
every minute when Register 1 (seconds) rolls 
from 59 to 00. 

Time of Day Alarm Registers are written and 
read in the same format as the Time of Day 
Registers. The Time of Day Alarm Flag and 
Interrupt is always cleared when Alarm Regis¬ 
ters are read or written. 
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DS1286 WATCHDOG TIMEKEEPER REGISTERS Figure 2 

ADDRESS [ fa I I I I I I I a I 5^552! 

/ 0 0.1 SECONDS 0.01 SECONDS 00-99 


0 to SECONDS 


SECONDS 00-59 


3 M to MIN. ALARM MIN ALARM 00-59 


^ 0 2 ^ A/p HOURS 


CLOCK. CALENDAR. J ---—j-^ 

TIME OF DAY ALARM^ 5 M ^-4 A/P ^OHA 
RPGISTFR5 ^ A/P 


01-12+A/P 

00-23 


HR ALARM 01-12+A/P 

__ 00-23 


6 0 0 0 0 0 DAYS 01-07 


7 M 0 0 0 P DAY ALARM 0^ “07 


8 0 0 10 DATE 


9 EOSC ESQW 0 10M0 MONTHS 


COMMAND 

REGISTERS 


B TE IPSW I lvJWAM TDM WAF TDF 


(RETRIGGERABLE/ 
REPETITIVE COUNTDOWN 
ALARM) 


WATCHDOG 

ALARM 

REGISTERS 


USER 

REGISTERS 


0.1 SECONDS 


0.01 SECONDS 00-99 


TIME OF DAY ALARM MASK BITS Figure 3 


MINUTES 

HOURS 

DAYS 


1 

1 

1 

ALARM ONCE PER MINUTE 

0 

1 

1 

ALARM WHEN MINUTES MATCH 

0 

0 

1 

ALARM WHEN HOURS AND MINUTES 
MATCH 

0 

0 

0 

ALARM WHEN HOURS, MINUTES, AND 
DAYS MATCH 


NOTE: ANY OTHER COMBINATIONS OF MASK BIT SETTINGS PRODUCE 
ILLOGICAL OPERATION. 
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WATCHDOG ALARM REGISTERS 

Registers C and D contain the time for the 
Watchdog Aiarm. The two registers contain a 
time count from 00.01 to 99.99 seconds in BCD. 
The value written into the Watchdog Alarm Reg¬ 
isters can be written or read in any order. Any 
access to Register C or D will cause the Watch¬ 
dog Alarm to reinitialize and clears the Watchdog 
Flag Bit and the Watchdog Interrupt Output. 
When a new value is entered or the Watchdog 
Registers are read, the Watchdog Timer will start 
counting down from the entered value to zero. 
When zero is reached, the Watchdog Interrupt 
Output will go to the active state. The Watchdog 
Timer Countdown is interrupted and reinitialized 
back to the entered value every time either of the 
registers are accessed. In this manner, con¬ 
trolled periodic accesses to the Watchdog Timer 
can prevent the Watchdog Alarm from ever 
going to an active level. If access does not occur, 
countdown alarm will be repetitive. The Watch¬ 
dog Alarm Registers always read the entered 
value. The actual count down register is internal 
and is not readable. Writing registers C and Dto 
zero will disable the Watchdog Alarm feature. 

COMMAND REGISTER 

Address location OB is the Command Register 
where mask bits, control bits, and flag bits reside. 
Bit 0 is the Time of Day Alarm Flag (TDF). When 
this bit is set internally to a logical one, an alarm 
has occurred. The time of the alarm can be 
determined by reading the Time of Day Alarm 
Registers. However, if the transfer enable bit is 
set to logical zero the Time of Day registers may 
not ref lect the exact time that the alarm occurred. 
This bit is read only and writing this register has 
no effect on the bit. The bit is reset when any of 
the Time of Day Alarm Registers are read. Bit 1 
is the Watchdog Alarm Flag (WAF). When this 
bit is set internally to a logical one, a Watchdog 
Alarm has occurred. This bit is read only and 
writing this register has no effect on the bit. The 
bit is reset when any of the Time of Day Alarm 
Registers are accessed. Bit 2 of the Command 
Register contains the Time of Day Alarm Mask 
Bit (TDM). When this bit is written to a logical 
one, the Time of Day Alarm Interrupt Output is 
deactivated regardless of the value of the Time 


of Day Alarm Flag. When TDM is set to logical 
zero, the Time of Day Interrupt Output will go to 
the active state which is determined by bits 0,4, 
5, and 6 of the Command Register. Bit 3 of the 
Command Register contains the Watchdog 
Alarm Mask Bit (WAM). When this bit is written 
to a logical one, the Watchdog Interrupt Output 
is deactivated regardless of the value in the 
Watchdog Alarm Registers. When WAM issetto 
logic zero, the Watchdog Interrupt Output will go 
to the active state which is determined by bits 1, 
4,5, and 6 of the Command Register. These four 
bits d efine how Interrupt Output Pins INTA and 
INTB (INTB) will be operated. Bit 4 of the 
Command Register determines whether both 
interrupts will output a pulse or level when acti¬ 
vated. If Bit 4 is s et to lo gic one, the pulse mode 
is selected and INTA will sink current for a 
minimum of 3 ms and then release. Output INTB 
(INTB) will either sink or source current for a 
minimum of 3 ms depending on the level of Bit 5. 
When Bit 5 is set to logic one, the B interrupt will 
source current. When Bit 5 is set to logical zero, 
the B interrupt will sink current. Bit 6 of the 
Command Register directs which type of inter- 
rupt will be present on interrupt pins IN TA or 
INTB (INTB). When set to logical one, INTA 
bec omes the Time of Day Alarm Interrupt Pin 
and INTB (INTB) becomes the Watchdog Inter¬ 
rupt Pin. When Bit 6 is set to logical zero, the 
interrupt functions are reversed s uch th at the 
Time of Day Alarm will be output on INTB (INTB) 
and t he Watchdog Interrupt will be output on 
INTA. Caution should be exercised when dy¬ 
namically setting this bit as the interrupts will be 
reversed even if in an active state. Bit 7 of the 
Command Register is forTransfer Enable (TE). 
The function of this bit is described in the Time of 
Day Registers. 
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ABSOLUTE MAXIMUM RATINGS 

VOLTAGE ON ANY PIN RELATIVE TO GROUND -0.3V TO +7.0V 
OPERATING TEMPERATURE OoC TO TOoC 
STORAGE TEMPERATURE -40OC TO+70°C 
SOLDERING TEMPERATURE 26000 FOR 10 SEC. 

RECOMMENDED D.C. OPERATING CONDITIONS 


MIN TYP. MAX 


PARAMETER 

SYMBOL 

SUPPLY VOLTAGE 


INPUT LOGIC 1 


INPUT LOGIC 0 

V, 


(0oCto70°C)| 


UNITS NOTES 


.5 5.0 


2.2 


D.C. ELECTRICAL CHARACTERISTICS 


PARAMETER 

SYMBOL 

INPUT LEAKAGE 
CURRENT 

'iL 

OUTPUT LEAKAGE 
CURRENT 

'lo 

I/O LEAKAGE 

CURRENT 

LlO 

OUTPUT CURRENT 
@ 2.4V 

^OH 

OUTPUT CURRENT 
@ 0.4V 

*OL 

STANDBY CURRENT 

CE= 2.2V 

*ccsi 

STANDBY CURRENT 

CE : Vcc -0.5 

^CCS2 

ACTIVE CURRENT 

^CC 

V\/RITE PROTECTION 
VOLTAGE 

CL 


5.5 


Vcc+0.3 


+ 0.8 



(Qo C to 70° C, Vcc =5V 1 10%) 


MIN TYP. MAX UNITS NOTES 
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CAPACITANCE 


(T.=25°C) 



PARAMETER 

SYMBOL 

INPUT CAPACITANCE 

^IN 

OUTPUT CAPACITANCE 

^OUT 

INPUT/OUTPUT CAPACITANCE 



A.C. ELECTRICAL CHARACTERISTICS 


OUTPUT HIGH Z FROM WE 


OUTPUT ACTIVE FROM WE 


SYMBO 


PARAMETER 


READ CYCLE TIME 
ADDRESS ACCESS TIME 
CE ACCESS TIME 
OE ACCESS TIME 
OE OR CE TO OUTPUT ACTIVE 


OUTPUT HIGH Z FROM 
DESELECT 


OUTPUT HOLD FROM 

ADDRESS CHANGE 

^OH 

WRITE CYCLE TIME 

^WC 

WRITE PULSE WIDTH 


ADDRESS SETUP TIME 


WRITE RECOVERY TIME 

^WR 



DATA SETUP TIME 

^DS 

DATA HOLD TIME 

^DH 

INTA, INTB PULSE WIDTH 

^IPW 



MAX 

UNITS 

10 

PF 

10 

PF 

10 

pF 




(0° C to 70° C, Vcc = 4.5v to 5.5v) 


MAX UNITS NOTES 



ns 4,5 


ms 11,12 
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READ CYCLE (1) 



WRITE CYCLE 1 (2), (6), (7) 



WRITE CYCLE 2 (2), (8) 








TIMING DIAGRAM - INTERRUPT OUTPUTS PULSE MODE (SEE NOTES 11,12) 
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POWER-UP/POWER-DOWN CONDITION 


SYM 

PARAMETER 

MIN 

MAX 

UNITS 

NOTES 

^PD 

CE at VIH before Power Down 

0 


us 



VCC slew from 4.5V to OV (CE at VIH) 

350 


us 


tp 

VCC Slew from OV to 4.5V at VIH 

100 


US 


^REC 

CE at VIH after Power Up 


150 

ms 



(t^=25''C) 


SYM 

PARAMETER 

MIN 

MAX 

UNITS 

NOTES 

^DR 

Expected Data Retention Time 

10 


years 

9 


WARNING: 

Under no circumstances are negative undershoots, of any ampiitude, aiiowed when device is in 
battery backup mode. 


NOTES 

1. VjlE is high for a r ead cycle. 

2. OE = or V|L. If OE = during write cycle, the Output Buffers remain in a 

high impedance state. _ _ 

3. t^p is specified as the logical “and” of th e CE and WE. t^^p _ 

is measured from the latter of CE or WE going low to the earlier of CE 
or WE going high. _ _ 

4. t;^ or t[,H are measured from the earlier ofCE or WE going high. 

5. tpp, is measured from WE going high. If CE is used to 
terminate the write cycle, then t^^ = 20 ns. 

6. If the CE low transition occurs simultaneously with or 
latter from the WE low transition in Write Cycle 1, the 
output buffers remain in a high impedance state in this period. 

7. If the CE high transition occurs prior to or simultaneously 
with the WE high transition, the output buffers remain in a high 
impedance state in jh|s period. 

8. If WE is low or the WE Iq^transition occurs prior to or 
simultaneously with the CE low transition, the output 
buffers remain in a high impedance state in this period. 

9. Each DS1286 is marked with a four digit date code AABB. 

AA designates the year of manufacture. BB designates the 
week of manufacture. The expected t^^ is defined as 
starting at the date of manufacture. 

10. All voltages are referenced to ground. 

11. Applies to both inte^upt pins when the alarms are set to pulse. 

12. Inter rupt O utpu t ocdg rs within 100 ns on the alarm condition existing. 

13. Both INTA and INTB (INTB) are open drain outputs. 
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A.C. TEST CONDITIONS 

Output Load; 100pF + 1TTL Gate 
Input Pulse Levels: 0-3.0V 
Timing Measurement Reference Leveis 
Input: 1.5V 
Output: 1.5V 

Input Pulse Rise and Fall Times: 5 ns. 


DS1286 

WATCHDOG TIMEKEEPER 


DIM. 

INCHES 

MIN 


A 

1.520 


B 

.670 


C 

.310 

leTBl 

D 

.100 


E 

.015 

.035 

F 

.110 

.130 

G 

.090 

»iiji 

H 

.590 


J 

.008 



.015 


K 


.021 




























!■ Dallas Semiconductor 

^ Real Time Clock DS1287 


FEATURES 

• Drop-In replacement for IBM AT com¬ 
puter clock/calendar 

• Pin compatible with the MC146818A 

• Totally nonvolatile with over 10 years 
of operation In the absence of power 

• Self-contained subsystem Includes 
lithium, quartz and support circuitry 

• Counts seconds, minutes, hours, days, 
day of the week, date, month and year 
with leap year compensation 

• Binary or BCD representation of time, 
calendar and alarm 

• 12- or 24-hour clock with AM and PM 
In 12-hour mode 

• Daylight Savings Time option 

• Selectable between Motorola and Intel 
bus timing 

• Multiplex bus for pin efficiency 

• Interfaced with software as 64 RAM 
locations 

- 14 bytes of clock and control 
registers 

- 50 bytes of general purpose RAM 

• Programmable square wave output 
signal 

• Bus compatible Interrupt signals (IRQ) 

• Three interrupts are separately 
software-maskable and testable 

- Time-of-day alarm once/second to 
once/day 

- Periodic rates from 122 us to 500 ms 

- End of clock update cycle 


PIN CONNECTIONS 


MOT 

N.C. 

N.C. 

ADO 

AD1 

AD2 

ADS 

AD4 

ADS 

AD6 

AD7 

GND 



Vcc 

SOW 

N.C. 

N.C. 

N.C. 

RESET 

DS 

N.C. 

R/W 

AS 

C§ 


PIN NAMES 


ADO - ADZ - 

N.C. 

f^T 

CS 

A^ 

R/W 

DS 

RESET 

IRQ 

SQW 

Vcc 

GND 


Multiplexed Address/Data Bus 

No Connection 

Bus Type Selection 

Chip Select 

Address Strobe 

Read/Write Input 

Data Strobe 

Reset Input 

Interrupt Request Output 
Square Wave Output 
+ 5 Volt Supply 
Ground 
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DESCRIPTION 

The DS1287 RealTime Clock Plus RAM is designed to be a direct replacement for the MC146818A. 
A lithium energy source, quartz crystal and write-protection circuitry are contained within a 24-pin 
dual in-line package. As such, the DS1287 is a complete subsystem replacing 16 components in a 
typical application. The functions include a nonvolatile time-of-day clock, an alarm, a one-hundred- 
year calendar, programmable Interrupt, square wave generator, and 50 bytes of nonvolatile static 
RAM. The RealTime Clock Plus RAM is distinctive in that time-of-day and memory are maintained 
even in the absence of power. 

OPERATION 

The block diagram In Figure 1 shows the pin connection with the major internal functions of 
the DS1287 Real Time Clock Plus RAM. The following paragraphs describe the function of 
each pin. 

POWER DOWN/POWER UP CONSIDERATIONS 

The Real Time Clock function will continue to operate and all of the RAM, time, calendar and 
alarm memory locations remain nonvolatile regardless of the level of the Vqc input. When 
Vcc is applied to the DS1287 and reaches a level of greater than 4.25 volts, the device 
becomes accessible after 100 ms, provided that the oscillator is running and the oscillator 
countdown chain is not in reset (see Register A). This time period allows the system to 
stabilize after power is applied. When Vqq falls below 4.25 volts, the chip select Input is in¬ 
ternally forced to an Inactive level regardless of the value of CS at the input pin and DS1287 
is, therefore, write-protected. When the DS1287 is in a write-protected state, all inputs are Ig¬ 
nored and all outputs are in a high impedance state. When Vqc below a level of approx¬ 
imately 3 volts, the external Vcc supply is switched off and an internal Lithium energy 
source supplies power to the Real Time Clock and the RAM memory. 

SIGNAL DESCRIPTIONS 

GND, VcC“D.C. power is provided to the device on these pins. Vqq is the -f 5 volt Input. 
When 5 volts is applied within normal limits, the device is fully accessible and data can be 
written and read. When Vcc is below 4.25 volts typical, reads and writes are inhibited. 
However, the timekeeping function continues unaffected by the lower Input voltage. As Vcc 
falls below 3 volts typical, the RAM and TimeKeeper are switched over to an internal Lithium 
energy source. The timekeeping function maintains an accuracy of ± 1 minute per month at 
25 °C regardless of the voltage input on the Vcc Pin. 

MOT (Mode Select)^The MOT pin offers the flexibility to choose between two bus types. 
When connected to Vcc> Motorola bus timing is selected. When connected to GND or left 
disconnected, Intel bus timing Is selected. The pin has an internal pull-down resistance of 
approximately 20 KA. 

SOW (Square Wave Output)— The SOW pin can output a signal from one of 13 taps provided 
by the 15 internal divider stages of the Real Time Clock. The frequency of the SOW pin may 
be changed by programming Register A. As shown In Table 1, the SOW signal may be turned 
on and off using the SQWE bit in Register B. The SOW signal is not available when Vcc ‘s 
less than 4.25 volts typical. 
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BLOCK DIAGRAM DS1287 Figure 1 
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PERIODIC INTERRUPT RATE AND SQUARE WAVE OUTPUT FREQUENCY Table 1 


SELECT BITS REGISTER A 

tpi PERIODIC 
INTERRUPT RATE 

SQW OUTPUT 
FREQUENCY 

RS3 

RS2 

RSI 

RSO 

0 

0 

0 

0 

None 

None 

0 

0 

0 

1 

3.90625 ms 

256 Hz 

0 

0 

1 

0 

7.8125 ms 

128 Hz 

0 

0 

1 

1 

122.070 us 

8.192 KHz 

0 

1 

0 

0 

244.141 us 

4.096 KHz 

0 

1 

0 

1 

488.281 us 

2.048 KHz 

0 

1 

1 

0 

976.5625 us 

1.024 KHz 

0 

1 

1 

1 

1.953125 ms 

512 Hz 

1 

0 

0 

0 

3.90625 ms 

256 Hz 

1 

0 

0 

1 

7.8125 ms 

128 Hz 

1 

0 

1 

0 

15.625 ms 

64 Hz 

1 

0 

1 

1 

31.25 ms 

32 Hz 

1 

1 

0 

0 

62.5 ms 

16 Hz 

1 

1 

0 

1 

125 ms 

8 Hz 

1 

1 

1 

0 

250 ms 

4 Hz 

1 

1 

1 

1 

500 ms 

2 Hz 













AD0-AD7 (Multiplexed Bi-Directional AddressIData Bus)^Multiplexed buses save pins 
because address information and data information time share the same signal paths. The 
addresses are presented during the first portion of the bus cycle and the same pins and sig¬ 
nal paths are used for data in the second portion of the cycle. Address/data multiplexing 
does not slow the access time of the DS1287 since the bus change from address to data oc¬ 
curs during the internal RAM access time. Addresses must be valid prior to the falling edge 
of AS/ALE, at which time the DS1287 latches the address from ADO to AD5 . Valid write data 
must be present and held stable during the latter portion of the DS or WR pulses. In a read 
cycle the DS1287 outputs 8 bits of data during the latter portion of the DS or RD pulses. The 
read cycle Is terminated and the bus returns to a high Impedance state as DS transitions low 
In the case of Motorola timing or as RD transitions high in the case of Intel timing. 

AS (Address Strobe Input)— A positive going address strobe pulse serves to demultiplex 
the bus. The falling edge of AS/ALE causes the address to be latched within the DS1287. 

DS (Data Strobe or Read Input)— The DS/RD pin has two modes of operation depending on 
the level of the MOT pin. When the MOT pin Is connected to Vcc» Motorola bus timing is 
selected, in this mode DS is a positive pulse during the latter portion of the bus cycle and Is 
called Data Strobe. During read cycles, DS signifies the time that the DS1287 is to drive the 
bi-directional bus. In write cycles the trailing edge of DS causes the DS1287 to latch the writ¬ 
ten data. When the MOT pin is connected to GND, Intel bus timing is selected. In this mode 
the DS pin is called Read (RD). RD identifies the time period when the DS1287 drives the bus 
with read data. The RD signal is the same definition as the Output Enable (OE) signal on a 
typical memory. 

R/W (ReadlWrite Input)— The R/W pin also has two modes of operation. When the MOT pin 
is connected to VcG for Motorola timing, R/W is a level which Indicates^hether the current 
cycle is a read or write. A read cyde is indicated with a high level on R/W while DS Is high. A 
write cycle is indicated when R/W is low during DS. 

When the M OT p in is connected to_GND for Intel timing, the R/W signal is an active low 
sign al called WR. In this mode the R/W pin has the same meaning as the Write Enable signal 
(WE) on generic RAMs. 

CS (Chip Select Input)— The Chip Select signal (OS) must be asserted low for a bus cycle in 
which the DS1287 is to be accessed. C5 mus t be kept in the active state during DS and AS 
for Motorola timing and during RD and WR for Intel timing. Bus cycles which take place 
without asserting CS will latch addresses but no access will occur. When Vcc is below 4.25 
volts, the DS1287 Internally inhibits access cycles by internally disabling the CS input. This 
action protects both the Real Time Clock data and RAM data during power outages. 

IRQ (Interrupt Request Output)— The IRQ pin is an active low output of the DS1287 that 
may be used as an interrupt input to a processor. The IRQ output remains low as long as the 
status bit causing the interrupt is present and the corresponding interrupt-enabl e bit is s et. 
To clear the IRQ pin the processor program normally reads the C register. The RESET pin 
also clears pending interrupts. 

When no Interrupt conditions are present, the IRQ level Is In th e hig h Impedance state. Multi¬ 
ple Interrupting devices may be connected to an IRQ bus. The IRQ bus is an open drain out¬ 
put and requires an external pullup resistor. 
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RESE T (Reset Input)— The RESET pin has no effect on the clock, calendar, or RAM. On power- 
up the RESET pin m ay be he ld low for a time in order to allow the power supply to sta bilize. T he 
amount of time that RESET is held low is dependent on the application. However, if RESET is 
used on power up, the time RESET is low should exceed 200 ms to m ake sur e that the Internal 
timer which controls the DS1287 on power-up has timed out. When RESET is low and Vqc 's 
above 4.25 volts, the following occurs: 

A. Periodic Interrupt Enable (PEI) bit Is cleared to zero. 

B. Alarm Interrupt Enable (AIE) bit is cleared to zero. 

C. Update Ended Interrupt Flag (UF) bit is cleared to zero. 

D. Interrupt Request Status Flag (IRQF) bit is cleared to zero. 

E. Periodic Interrupt Flag (PF) bit is cleared to zero. 

F. The device Is not accessible until RESET Is returned high. 

G. Alarm Interrupt Flag (AF) bit is cleared to zero. 

H. IRQ pin is in the high impeda nce sta te. 

I. Square Wave Output Enable (SQWE) bit is cleared to zero. 

J. Update Ended Interrupt Enable (UIE) is cleared to zero. 

In a typical application RESET may be connected to Vcc- This connection will allow the 
DS1287 to go In and out of power fail without affecting any of the control registers. 

ADDRESS MAP 

The Address Map of the DS1287 is shown In Figure 2. The address map consists of 50 bytes 
of user RAM, 10 bytes of RAM which contain the RTC time, calendar and alarm data, and 4 
bytes which are used for control and status. All 64 bytes can be directly written or read ex¬ 
cept for the following: 

1. Registers C and D are read-only. 

2. Bit 7 of Register A is read-only. 

3. The high order bit of the seconds byte Is read-only. 

The contents of four control registers (A, B, C, and D) are described in the “Register” section. 


ADDRESS MAP DS1287 Figure 2 


0 

14 BYTES 

00 

0 

SECONDS 




1 

SECONDS ALARM 

CO 

h- 

13 


OD 

2 

MINUTES 

-J 

2 

14 


OE \ 

3 

MINUTES ALARM 

Q 



\ 

4 

HOURS 

O 

m 



\ 

5 

HOURS ALARM 

QC 

n 



\ 

6 

DAY OF THE WEEK 

>- 



\ 

7 

DAY OF THE MONTH 

cc 

< 

z 

CO 



\ 

8 

MONTH 





YEAR 






REGISTER A 






REGISTER B 





\ 12 

REGISTER C 


63 


3F 

\ 13 

REGISTER D 
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TIME, CALENDAR AND ALARM LOCATIONS 

The time and calendar information is obtained by reading the appropriate memory bytes. The 
time, calendar and alarm are set or initialized by writing the appropriate RAM bytes. The con¬ 
tents of the ten time, calendar and alarm bytes may be either Binary or Binary-Coded 
Decimal (BCD) format. Before writing the internal time, calendar, and alarm registers, the 
SET bit in Register B should be written to a logical one to prevent updates from occurring 
while access is being attempted. In addition to writing the ten time, calendar and alarm 
registers in a selected format (Binary or BCD), the data mode bit (DM) of Register B must be 
set to the appropriate logic level. All ten time, calendar and alarm bytes must use the same 
data mode. The set bit in Register B should be cleared after the data mode bit has been writ¬ 
ten to allow the Real Time Clock to update the time and calendar bytes. Once initialized, the 
Real Time Clock makes all updates in the selected mode. The data mode cannot be changed 
without reinitializing the ten data bytes. Table 2 shows the Binary and BCD formats of the 
ten time, calendar and alarm locations. The 24/12 bit cannot be changed without reinitializ¬ 
ing the hour locations. When the 12-hour format is selected, the high order bit of the hours 
byte represents PM when it is a logic one. The time, calendar and alarm bytes are always ac¬ 
cessible because they are double buffered. Once per second the ten bytes are advanced by 
one second and checked for an alarm condition. If a read of the time and calendar data oc¬ 
curs during an update, a problem exists that seconds, minutes, hours, etc., may not cor¬ 
relate. The probability of reading incorrect time and calendar data is low. Several methods of 
avoiding any possible incorrect time and calendar reads are covered later in this text. 


TIME CALENDAR AND ALARM DATA MODES Table 2 


ADDRESS 

LOCATION 

FUNCTION 

DECIMAL 

RANGE 

RANGE 

BINARY DATA MODE 

BCD DATA MODE 

0 

Seconds 

0-59 

00-3B 

00-59 

1 

Seconds Alarm 

0-59 

00-3B 

00-59 

2 

Minutes 

0-59 

00-3B 

00-59 

3 

Minutes Alarm 

0-59 

00-3B 

00-59 

4 

Hours - 12-hr Mode 

M2 

01-0C AM, 81-8C PM 

01-12 AM, 81-92 PM 

Hours - 24-hr Mode 

0-23 

00-17 

00-23 

5 

Hours Alarm-12“hr 

1-12 

01-OC AM, 81-8C PM 

01-12 AM, 81-92 PM 

Hours Alarm- 24-hr 

0-23 

00-17 

00-23 

6 

Day of the Week 
Sundav = 1 

1-7 

01-07 

01-07 

7 

Date of the Month 

1-31 

01-1F 

01-31 

8 

Month 

1-12 

01-OC 

01-12 

9 

Year 

0-99 

00-63 

00-99 


The three alarm bytes may be used in two ways. First, when the alarm time is written in the 
appropriate hours, minutes and seconds alarm locations, the alarm interrupt is initiated at 
the specified time each day if the alarm enable bit is high. The second use condition is to in¬ 
sert a “don’t care” state in one or more of thethree alarm bytes. The “don’t care” code is any 
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hexadecimal value from CO to FF. The two most significant bits of each byte set the “don’t 
care” condition when at Logic 1. An alarm will be generated each hour when the “don’t care” 
bits are set In the hours byte. Similarly, an alarm is generated every minute with “don’t care” 
codes in the hours and minute alarm bytes. The “don’t care” codes in all three alarm bytes 
create an interrupt every second. 

NONVOLATILE RAM 

The 50 general purpose nonvolatile RAM bytes are not dedicated to any special function 
within the DS1287. They can be used by the processor program as nonvolatile memory and 
are fully available during the update cycle. 

INTERRUPTS 

The RTC plus RAM includes three separate, fully automatic sources of interrupt for a processor. 
The alarm interrupt may be programmed to occur at rates from once per second to once per day. 
The periodic Interrupt may be selected for rates from 500 ms to 122 us. The update-ended in¬ 
terrupt may be used to Indicate to the program that an update cycle is complete. Each of 
these independent interrupt conditions Is described in greater detail in other sections of this 
text. 

The processor program can select which Interrupts, if any, are going to be used. Three bits in 
Register B enable the interrupts. Writing a Logic 1 to an interrupt-enable bit permits that In- 
terrupt to be Initiated when the event occurs. A “0” in an interrupt-enable bit prohibits the 
IRQ pin from being asserted from that interrupt condition. If an interrupt flag Is already set 
when an interrupt is enabled, IRQ Is immediately set at an active level although the interrupt 
initiating the event may have occurred much earlier. As a result, there are cases where the 
program should clear such earlier initiated interrupts before first enabling new interrupts. 

When an interrupt event occurs, the relating flag bit is set to Logic 1 in Register C. These flag 
bits are set independent of the state of the corresponding enable bit in Register B. The flag 
bit can be used in a polling mode without enabling the corresponding enable bits. The inter¬ 
rupt flag bit is a status bit which software can interrogate as necessary. When a flag is set, 
an indication is given to software that an interrupt event has occurred since the flag bit was 
last read; however, care should be taken when using the flag bits as they cleared each time 
Register C is read. Double latching is included with Register C so that bits which are set re¬ 
main stable throughout the read cycle. All bits which are set (high) are cleared when read 
and new interrupts which are pending during the read cycle are held until after the cycle is 
completed. Qne, two or three bits may be set when reading Register C. Each utilized flag bit 
should be examined when read to insure that no interrupts are lost. 

The second flag bit usage method is with fully enabled interrupts. When an interrupt fla g bit 
is set and the corresponding interrupt enable bit is also set, the IRQ pin is asserted low. IRQ 
is asserted as long as at least one of the three Interrupt sources has its flag and enable bits 
both set. The IRQF bit in Register C is a one whenever the IRQ pin is being driven low. Deter¬ 
mination that the RTC initiated an interrupt is accomplished by reading Register C. A logic 
one in Bit 7 (IRQF bit) indicates that one or more interrupts have been initiated by the 
DS1287. The act of reading Register C clears all active flag bits and the IRQF bit. 




OSCILLATOR CONTROL BITS 

When the DS1287 is shipped from the factory, the internal oscillator is turned off. This 
feature prevents the Lithium energy cell from being used until it is installed in system. A pat¬ 
tern of 010 in bits 4 through 6 of Register A will turn the oscillator on and enable the count¬ 
down chain. A pattern of 11X will turn the oscillator on, but holds the countdown chain of the 
oscillator in reset. All other combinations of bits 4 through 6 keep the oscillator off. 

SQUARE WAVE OUTPUT SELECTION 

Thirteen of the 15 divider taps are made available to a 1-of-15 selector, as shown in the block 
diagram of Figure 1. The first purpose of selecting a divider tap is to generate a square wave 
output signal on the SQW pin. The RS0-RS3 bits in Register A establish the square wave out¬ 
put frequency. These frequencies are listed in Table 1. The SQW frequency selection shares 
its 1-of-15 selector with the periodic interrupt generator. Once the frequency is selected, the 
output of the SQW pin may be turned on and off under program control with the square wave 
enable bit (SQWE). 

PERIODIC INTERRUPT SELECTION_ 

The periodic interrupt will cause the IRQ pin to go to an active state from once every 500 ms 
to once every 122 us. This function is separate from the alarm interrupt which may be output 
from once per second to once per day. The periodic interrupt rate is selected using the same 
Register A bits which select the square wave frequency (see Table 1). Changing the Register 
A bits affects both the square wave frequency and the periodic interrupt output. However, 
each function has a separate enable bit In Register B. The SQWE bit controls the square 
wave output. Similarly, the periodic interrupt is enabled by the PIE bit in Register B. The 
periodic interrupt can be used with software counters to measure inputs,createoutput inter¬ 
vals, or await the next needed software function. 

UPDATE CYCLE 

The DS1287 executes an update cycle once per second regardless of the set bit in Register 
B. When the SET bit in Register B is set to one, the user copy of the double buffered time, 
calendar and alarm bytes is frozen and will not update as the time increments. However, the 
time countdown chain continues to update the Internal copy of the buffer. This feature 
allows time to maintain accuracy Independent of reading or writing the time, calendar, and 
alarm buffers and also guarantees that time and calendar information are consistent. The 
update cycle also compares each alarm byte with the corresponding time byte and issues an 
alarm If a match or if a “don’t care” code Is present in all three positions. 

There are three methods which can be employed to handle access of the Real Time Clock 
which avoids any possibility of accessing Inconsistent time and calendar data. The first 
method uses the update-ended Interrupt. If enabled, an interrupt occurs after every update 
cycle which indicates that over 999 ms are available to read valid time and date information. 
If this interrupt Is used, the IRQF bit In Register C should be cleared before leaving the inter¬ 
rupt routine. 

A second method uses the update-in-progress bit (DIP) in Register A to determine if the up¬ 
date cycle is in progress. The UIP bit will pulse once per second. After the UIP bit goes high, 
the update transfer occurs 244 us later. If a low is read on the UIP bit, the user has at least 
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244 us before the time/calendar data will be changed. Therefore, the user should avoid inter¬ 
rupt service routines that would cause the time needed to read valid time/calendar data to 
exceed 244 us. 

The third method uses a periodic interrupt to determine if an update cycle is in progress. The 
UIP bit in Register A is set high between the setting of the PF bit In Register C (see Figure 3). 
Periodic interrupts that occur at a rate of greater than tBUC show valid time and date infor¬ 
mation to be reached at each occurrence of the periodic interrupt. The reads should be com¬ 
plete within (Tpi/2+tBUC) to insure that data is not read during the update cycle. 


UPDATE-ENDED AND PERIODIC INTERRUPT RELATIONSHIP Figure 3 


UIPBitin 
Register A 


UF Bit In 
Register C 


PF Bit in 
Register C 





tBUC ”*■ 

k 

1 



k- 

m 

- tpi/2 

H 

--tpi/2^ 

1 

n 


tPI 


tpi = Periodic interrupt time interval per Table 1. 
tBUC = Delay time before update cycle = 244 us. 


REGISTERS 

The DS1287 has four control registers which are accessible at all times, even during the up¬ 
date cycle. 

REGISTER A 


MSB LSB 


BIT 7 

BIT 6 

BIT 5 

BIT 4 

BIT 3 

BIT 2 

BIT 1 

BIT 0 

UIP 

DV2 

DV1 

DVO 

RS3 

RS2 

RS1 

RSO 
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UIP • . 

The Update In Progress (UIP) bit Is a status flag that can be monitored. When the UIP bit is a 
one, the update transfer will soon occur. When UIP Is a zero, the update transfer will not oc¬ 
cur for at least 244 us. The time, calendar, and alarm information in RAM is fully avail able for 
access when the UIP bit Is zero. The UIP bit Is read only and Is not affected by RESET. 
Writing the SET bit in Register B to a “1” Inhibits any update transfer and clears the UIP 
status bit. 

DVO, DV1, DV2 

These three bits are used to turn the oscillator on or off and to reset the countdown chain. A pat¬ 
tern of 010 is the only combination of bits which will turn the oscillator on and allow the RTC to 
keep time. A pattern of 11X will enable the oscillator but holds the countdown chain In reset. 
The next update will occur at 500 ms after a pattern of 010 is written to DVO, DV1 and DV2. 

RS3, RS2, RSI, RSO 

These four rate-selection bits select one of the 13 taps on the 15-stage divider or disable the 
divider output. The tap selected may be used to generate an output square wave (SQW pin) 
and/or a periodic interrupt. The user may do one of the following: 

1. Enable the interrupt with the PIE bit; 

2. Enable the SQW output pin with the SQWE bit; 

3. Enable both at the same time and the same rate; or 

4. Enable neither. 

Table 1 lists the periodic interrupt rates and the square wave freque ncies t hat may be 
chosen with the RS bits. These four read/write bits are not affected by RESET. 

REGISTER B 


MSB LSB 


BIT 7 

BIT 6 

BIT 5 

BIT 4 

BIT 3 

BIT 2 

BIT 1 

BIT 0 

SET 

PIE 

AIE 

UIE 

SQWE 

DM 

24/12 

DSE 


SET 

When the SET bit is a zero, the update transfer functions normally by advancing the counts 
once per second. When the SET bit is written to a one, any update transfer is inhibited and 
the program may initialize the time and calendar bytes without an update occurring in the 
midst of initializing. Read cycles c an be executed In a similar manner. SET is a read/write bit 
which is not modified by RESET or Internal functions of the DS1287. 

PIE 

The periodic interrupt enable PIE bit Is a read/write bit which allows the Periodic Interrupt 
Flag (PF) bit In Register C to cause the IRQ pin to be driv en low. When the PIE bit is set to 
one, periodic interrupts are generated by driving the IRQ pin iow at a rate specified by the 
RS3 through RSO bits of Register A. A zero in the PIE bit biocks the IRQ output from being 
driven by a periodic interrupt, but the Periodic Flag (PF) bit is still set at the p eriodic rate. PIE 
is not modified by any Internal DS1287 functions, but Is cleared to zero on RESET. 
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ME 

The Alarm Interrupt Enable (AIE) bit is a read/write bit which when set to a one permits the 
Alarm Flag (AF) bit in register C to assert IRQ. An alarm interrupt occurs for each second that 
the three time bytes equal the three alarm bytes Including a “don’t care’’ alar m co de of binary 
IPyXX XX. When the AIE bit is set to zero, the AF bit does not initiate the IRQ signal. The 
RESET pin clears AIE to zero. The internal functions of the DS1287 do not affect the AIE bit. 

UIE 

The Update Ended Interrupt Enable ( UIE ) bit i s a read/ write bit which enables the Update End 
Flag (UF) bit in Register C to assert IRQ. The RESET pin going low or the SET bit going high 
clears the UIE bit. 

SQWE 

When the Square Wave Enable (SQWE) bit is set to a one, a square wave signal at the fre¬ 
quency set by the rate-selection bits RS3 through RSO is driven out on the SQW pin. When 
the SQ WE bit is set to zero, the SQW pin Is held low; the state of SQWE is cleared by the 
RESET pin. SQWE Is a read/write bit. 

DM 

The Data Mode (DM) bit indicates whether time and calendar information are In binary or 
BCD format. The DM bit is set by the program to the ap propriat e format and can be read as 
required. This bit is not modified by Internal functions or RESET. A one in DM signifies binary 
data while a zero In DM specifies Binary Coded Decimal (BCD) data. 

24112 

The 24/12 control bit establishes the format of the hours byte. A one indicates the 24-hour 
mode and a zero in dicates the 12-hour mode. This bit is a read/write and is not affected by in¬ 
ternal functions or RESET. 

DSE 

The Daylight Savings Enable (DSE) bit is a read/write bit which enables two special updates 
when DSE Is set to one. On the first Sunday in April the time increments from 1:59:59 AM to 
3:00:00 AM. On the last Sunday in October when the time first reaches 1:59:59 AM it changes 
to 1:00:00 AM. These special updates do not occur when the DSE bit is a zero. This bit Is not 
affected by internal functions or RESET. 

REGISTER C 


MSB LSB 


BIT 7 

BIT 6 

BIT 5 

BIT 4 

BIT 3 

BIT 2 

BIT 1 

BIT 0 

IRQF 

PF 

AF 

UF 

0 

0 

0 

0 





IRQF 

The Interrupt Request Flag (IRQF) bit is set to a one when one or more of the following are 
true: 

PF = PIE = 1 

AF = AIE=1 
UF = UIE = 1 

/.e., IRQF = PF*PIE + AF-AIE + UF*UIE 

Any time the IRQF bit is a one the TRQ pin is dri ven low. All flag bits are cleared after Register 
C is read by the program or when the RESET pin is low. 

PF 

The Periodic Interrupt Flag (PF) is a read-only bit which is set to a one when an edge is 
detected on the selected tap of the divider chain. The RS3 through RSO bits establish the 
periodic rate.^is set to a one independent of the state of the PIE bit. When both PF and PIE 
are ones, the IRQ signal is active and will set the IRQF bit. The PF bit is cleared by a RESET 
or a software read of Register C. 

AF 

A one in the AF (Alarm Interrupt Flag) bit indicates that the current time has matched the 
alarm time. If the A IE bit is also a one, the IRQ pin will go low and a one will appear in the 
IRQF bit. A RESET or a read of Register C will clear AF. 

UF 

The Update Ended Interrupt Flag (UF) bit is set after each update cycle. Whe n the UIE bit Is 
set to one, the one in UF causes th e IRQF b it to be a one which will assert the IRQ pin. UF is 
cleared by reading Register C or a RESET. 

BIT 0 THROUGH BIT 3 

These are unused bits of the status Register C. These bits always read zero and cannot be 
written. 

REGISTER D 


MSB LSB 


BIT 7 

BIT 6 

BIT 5 

BIT 4 

BIT 3 

BIT 2 

BIT 1 

BIT 0 

VRT 

0 

0 

0 

0 

0 

0 

0 


VRT 

The Valid RAM and Time (VRT) bit is set to the one state by Dallas Semiconductor prior to 
shipment. This bit is not writable and should always be a one when read. If a zero is ever 
present, an exhausted Internal Lithium energy source is indicated and b oth the contents of 
the RTC daita and RAM data are questionable. This bit is unaffected by RESET. 

BIT 6 THROUGH BIT 0 

The remaining bits of Register D are not usable. They cannot be written and when read, they 
will always read zero. 
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ABSOLUTE MAXIMUM RATINGS* 

Voltage on any Pin Relative to Ground -0.3V to +7.0V 
Operating Temperature 0°Cto70X 
Storage Temperature -40 ®C to 70 ®C 
Soldering Temperature 260X for 10 Sec 

*This is a stress rating only and functional operation of the device at these or any other con¬ 
ditions above those Indicated in the operation sections of this specification Is not Implied. 
Exposure to absolute maximum rating conditions for extended periods of time may affect 
reliability. 


RECOMMENDED D.C. OPERATING CONDITIONS 


:0Xto 70 X) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Power 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

1 

Input Logic 1 

V|H 

2.2 


Vcc+ 0.3 

V 

1 

Input Logic 0 

V|L 

-0.3 


-hO.8 

V 

1 


D.C. ELECTRICAL CHARACTERISTICS (0 X to 70 X, Vcc = 4.5 to 5.5V) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Power 

Supply Current 

Icci 


7 

15 

mA 

2 

Input Leakage 

l|L 

-1.0 


-Hl.O 

uA 

3 

I/O Leakage 

Ilo 

-1.0 


+ 1.0 

uA 

4 

Input Current 

•mot 

-1.0 


+ 500 

uA 

3 

Output @2.4V 

lOH 

-1.0 



mA 

1,5 

Output @0.4V 

•OL 



4.0 

mA 

1 


I 


CAPACITANCE (tA = 25°C) 


PARAMETER 

SYMBOL 

MAX 

UNITS 

NOTES 

Input 

Capacitance 

C|N 

5 

PF 


Output 

Capacitance 

Gout 

7 

PF 
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A.C. ELECTRICAL CHARACTERISTICS (0°C to 70°C, Vcc = 4.5V to 5.5V) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Cycle Time 

tCYC 

385 


D.C. 

ns 


Pulse Width, DS/E Low or 
RD/WRHigh 

PWel 

150 



ns 


Pulse Width, DS/E High or 
RD/WR Low 

PWeh 

125 



ns 


Input Rise and Fall Time 

tR. tp 



30 

ns 


R/W Hold Time 

tRWH 

10 



ns 


R/W Set-Up Time 

Before DS/E 

tRWS 

50 



ns 


Chip Select Set-Up Time 
Before DS, WR or RD 

tcs 

20 



ns 


Chip Select Hold Time 

tCH 

0 



ns 


Read Data Hold Time 

tDHR 

10 


80 

ns 


Write Data Hold Time 

tDHW 

0 



ns 


Muxed Address Valid Time 
to AS/ALE Fall 

tASL 

30 



ns 


Muxed Address Hold Time 

tAHL 

10 



ns 


Delay Time DS/E to 

AS/ALE Rise 

tASD 

25 



ns 


Pulse Width AS/ALE High 

pwash 

60 



ns 


Delay Time, AS/ALE to 

DS/E Rise 

tASED 

40 



ns 


Output Data Delay Time 

From DS/E or RD 

tDDR 

20 


120 

ns 

6 

Data Set-Up Time 

tDSW 

100 



ns 


Reset Pulse Width 

tRWL 

5 



us 


IRQ Release from DS 

t|RDS 



2 

us 


IRQ Release from RESET 

t|RR 



2 

us 



352 




NOTES: 

1. All voltages are referenced to ground. 

2. All outputs are open. 

3. The MOT pin has an internal pulldown of 20Kjr\. 

4. Applies to the AD0-AD7 pins, the IRQ pin and the SQW pin when each Is In the high im¬ 
pedance state. 

5. The IRQ pin Is open drain. 

6. Measured with a load as shown in Figure 4. 


OUTPUT LOAD Figure 4 
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DS1287 BUS TIMING FOR MOTOROLA INTERFACE 



NOTE: Input Levels = 0.8 volts and 2.0 volts. 
Output Levels = 0.4 volts and 2.4 volts. 
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DS1287 BUS TIMING FOR INTEL INTERFACE WRITE CYCLE 



NOTE; Input Levels = 0.8 volts and 2.0 volts. 
Output Levels = 0.4 volts and 2.4 volts. 
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DS1287 IRQ RELEASE DELAY TIMING 



NOTE: Input Levels = 0.8 volts and 2.0 volts. 

Output Levels = 0.4 volts and 2.4 volts. 

I 
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POWER-DOWN/POWER-UP CONDITION 



POWER-DOWNIPOWER-UP TIMING 


SYM 

PARAMETER 

MIN 

MAX 

UNITS 

NOTES 

tpD 

^ at V|H before Power Down 

0 


us 


tF 

Vcc slew from 4.5V to OV (CE”at V|h) 

300 


us 


tR 

Vcc slew from OV to 4.5V (CE at V|h) 

100 


US 


tREC 

CE at V|H after Power Up 

20 

200 

ms 



(tA = 25X) 


SYM 

PARAMETER 

MIN 

MAX 

UNITS 

NOTES 

tDR 

Expected Data Retention 

10 


years 



NOTE: 

The real time clock will keep time to an accuracy of ± 1 minute per month during data retention 
time for the period of toR- 


WARNING: Under no circumstances are negative undershoots, of any amplitude, allowed when 
device is in battery back-up mode. 
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DS1287 

RealTime Clock Plus RAM 


© 



nmrwm 

JU H 


11 EQUAL SPACES AT- 
.100 ±.010 TNA 


NOTE: Pins 2, 3, 16, 20, 21 and 22 are missing by design. 











!■ Dallas Semiconductor 

Real Time Clock DS1267A 


FEATURES 

• Drop-ih replacement for IBM AT com¬ 
puter clock/calendar 

• Pin compatible with the MG146818 

• Totally nonvolatile with over 10 years of 
operation in the absence of power 

• Self-contained subsystem includes 
lithium, quartz and support circuitry 

• Counts seconds, minutes, hours, days, 
day of the week, date, month and year 
with leap year compensation 

• Binary or BCD representation of time, 
calendar and alarm 

• 12- or 24-hour clock with AM and PM in 
12-hour mode 

• Daylight Savings Time option 

• Selectable between Motorola and Intel 
bus timing 

• Multiplex bus for pin efficiency 

• Interfaced with software as 64 RAM 
locations 

- 14 bytes of clock and control registers 

- 50 bytes of general purpose RAM 

• Programmable square wave output signal 

• Bus compatible Interrupt signals (IRQ) 

• Three interrupts are separately software- 
maskable and testable 

- TIme-of-day alarm once/second to 
once/day 

- Periodic rates from 122 us to 500 ms 

- End of clock update cycle 


PIN CONNECTIONS 


MOT 

c 

1 

24 

□ 

Vcc 

N.C. 

c 

2 

23 

13 

SQW 

N.C. 

c 

3 

22 

=3 

N.C. 

ADO 

c 

4 

21 

13 

RCLR 

AD1 

c 

5 

20 

U 

N.C. 

AD2 

c 

6 

19 

ID 

IRQ 

ADS 

c 

7 

18 

Z3 

RESET 

AD4 

c 

8 

17 

Zl 

DS 

ADS 

c 

9 

16 

=3 

N.C. 

AD6 

c 

10 

15 

=3 

R/W 

AD7 

c 

11 

14 

ID 

AS 

GND 

c 

12 

13 

13 

CS 


PIN NAMES 


ADO -AD7- 
N.C. 

MO T 

CS 

A^ 

R/W 

DS 

RESET 

IRQ 

SQW 

vcc 

GND 

RCLR 


Multiplexed Address/Da^ta Bus 

No Connection 

Bus Type Selection 

Chip Select 

Address Strobe 

Read/Write Input 

Data Strobe 

Reset Input 

Interrupt Request Output 
Square Wave Output 
+ 5 Volt Supply 
Ground 
RAM Clear 


NOTE— The RCLR pin is used to clear (set to logic 1) all 50 bytes of general purpose RAM but 
does n ot affect the RAM associated with the Real Time Clock. In order to clear the RAM, 
RCLR must be forced to an inp ut log ic “0” (-G.3 to 0.8 volts) during battery back-up mode 
when Vcc is not applied. The RCLR function is designed to be used via human interface 
(shorting to ground manually or by switch) and not to be driven with external buffers.AII other 
operation, description and specification is identical to the DS1287. 
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DS1287A 

RealTime Clock Plus RAM 



DIM. 

INCHES 

MIN. 

MAX. 

A 

1.320 

1.335 

B 

.685 

.700 

C 

.345 

.360 

D 

.100 

.120 

E 

.015 

.030 

F 

.110 

.130 

G 

.090 

.110 

H 

.590 

.620 

J 

.008 

.012 

K 

.015 

.021 



NOTE: Pins 2, 3, 16, 20 and 22 are missing by design. 

NOTE: This device cannot be stored or shipped in conductive material which will give a continuity 
path between the RAM clear pin and ground. 
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User Insertabie Memory 





9^ Dallas Semiconductor 

^ Electronic Tag DS1201 


FEATURES 

• User insertable 

• Nonvolatile—greater than 10 years of 
data retention 

• 1024 bits of read/write memory 

• Miniature and transportable 

• Durable and rugged 

• Impervious to handling 

• 4 million bits/second data rate 

• Single byte or multiple byte data transfer 
capability 

• No restrictions on the number of write 
cycles 

• Low power CMOS circuitry 

• Applications include software authoriza¬ 
tion, computer identification, system ac¬ 
cess control, secure personnel areas, 
calibration, automatic system setup, and 
traveling work record 


PIN CONNECTIONS 



r I.I I.I I I I I.» 1 .■« .7 

_ 10 IN / 

PIN NAMES 

Pini—Vcc +5 VOLTS 

Pin 2 — RST RESET 

Pin 3 — DO DATA INPUT/OUTPUT 

Pin 4 — CLK CLOCK 

Pin 5 — GND GROUND 




DESCRIPTION 

The DS1201 Electronic Tag Is a miniature nonvolatile, read/write memory system which can 
randomly access Individual 8-blt strings (bytes) or sequentialy access the entire 1024-bit con¬ 
tents (burst). Interface cost to a microprocessor is minimize d by on-chip circuitry which per¬ 
mits data transfers with only three signals: CLOCK, RESET, and DATA INPUT/OUTPUT. Low 
pin count and a guided entry for a mating receptacle overcomes mechanical problems normal¬ 
ly encountered when a conventional Integrated circuit package is inserted by the end user. 
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OPERATION 

The block diagram (Figure 1) of the electronic tag illustrates the main elements of the device; 
namely, shift register , control logic, nonvolatile RAM, and power switch. To initiate a 
memory cycie RESET is taken high and 24 bits are ioaded into the shift register providing 
both address and command information. Each bit is serial input on the rising edge of the 
CLOCK input. Seven address bits specify one of the 128 RAM iocations. The remaining com¬ 
mand bits specify read/write and byte/burst mode. After the first 24 CLOCKS which load the 
shift register, additionai CLOCKS wiil output data for a read, or input data for a write. The 
number of CLOCK puises equals 24 plus 8 for byte mode or 24 plus 1024 for burst mode. 

The tag can be used as a four-pin or five-pin device, depending on the appiication. For hard¬ 
wired apiications, active power is suppiied by the V r,C pin. Alternatively, for user insertable 
applications, power can be supplied by the RESET pin. 

ELECTRONIC TAG BLOCK DIAGRAM Figure 1 


D/Q 
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ADDRESSICOMMAND 

Each memory transfer consists of a three-byte address/command input called the address/com¬ 
mand. The address/command Is shown in Figure 2. As defined, the first byte of the address/com¬ 
mand specifies whether the memory will be written Into or read. If any one of the bits of the 
first byte of the address/command falls to meet the exac t pattern of read or write, the cycle is 
aborted and all future Inputs to the tag are ignored until RESET Is brought low and then high 
again to begin a new cycle. The 8-blt pattern for read Is 01100010. The pattern for write Is 
10011101. The second byte of the address/command describes address Inputs AO in bit 0 through 
A6 in bit 6. Bit 7 of the second byte of the address/command word must be set to logical 0. This 
bit Is reserved for future higher density versions of the tag. If bit 7 d oes not equal logical 0, the 
cycle Is aborted and all future inputs to the tag are Ignored until RESET Is brought low and 
then high again to begin a new cycle. The third byte of the address/command Is also set aside 
for future expansion. Bits 0 thro ugh 6 mu st be set to logical 0 or the cycle will be aborted and 
all future inputs are Ignored until RESET Is brought low and then high again to begin a new cy¬ 
cle. Bit 7 of byte three of the address/command Is used along with address bits AO through A6 
to define burst mode. When AO through A6 equals logical 0 and bit 7 of byte three of the ad¬ 
dress/command equals logical 1, the tag will enter the burst mode after the address/command 
sequence is complete. 


FIGURE 2 

76543 21 076 5 4321 076543 21 0 



B-BURST BYTE 3 BYTE 2 BYTE 1 

R- READ 
W-WRITE 
A0-A6 - ADDRESS 



BURST MODE 

Burst mode is specified for the electronic tag when all address bits (A0-A6) of the address/com¬ 
mand are set to logical 0 and bit 7 of byte three to logical 1. The bur st mode causes 128 consecu¬ 
tive bytes to be read or written. Burst mode terminates when the RESET input Is driven low. 


RESET AND CLOCK CONTROL _ _ 

All data transfer s are ini tiated by driving the RESET Input high. The RESET Input serves three 
functions. First, RESET turns on the control logi c which allows access to the shift register 
for the address/command sequence. Second, the RESET signal provide s a power source for 
the cycle to follow. To meet this requirement, a drive source for RESET of 2 mA @ 3.8 volts Is 
required . However, If the Vcc P>n is connected to a 5 volt source within nominal limits, then 
RESET pin is not used as a source of power and Input level s revert to normal Vjh and V|l In¬ 
puts with a drive current requirement of 500 uA. Finally, the RESET signal provides a method 
of terminating either single byte dr multiple byte data transfers. A CLOCK cycle Is a se¬ 
quence of falling edge followed by a rising edge. For data Inputs, the data must be valid dur¬ 
ing the rising edge of CLOCK cycle. Address/command bits and data bits are input oh the ris¬ 
ing edge of the CLOCK a nd data bits are output on the falling edge of the CLOCK. All data 
transfer terminates If the RESET Input Is low and D/Q pin goes to a hig h imped ance state. 
When data transfer to the tag is terminated using reset, the transition of RESET must occur 
while the clock Is at high level to avoid disturbing the last bit of data. Data transfer Is il¬ 
lustrated In Figure 3. 
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DATA TRANSFER 

FIGURES 

SINQLE BYTE TRANSFER 


I——————-s s --—- 


CLOCK 


J 


RESET 


0 

1 

e e 

6 

7 

8 

9 

f f 

23 


1 

f 


1 R/W 1 


1 R/W 1 

R/W 

1 1 

1 1 


D 

1 1 

I I 



D6 


> 


ADDRESS/COMAND 


DATA INPUT/OUTPUT « 


BURST MODE TRANSFER 



NOTES 

1. ) DATA INPUT SAMPLED ON RISING EDGE OF CLOCK 

2. ) DATA OUTPUT CHANGES ON FALLING EDGE OF CLOCK 


DATAIHPUT 

Followlhg the 24 CLOCK cycles that Input an address/command, a data byte is input on the 
rising edge of the next 8 CLOCK cycles, assuming that the read/write and write/read bits are 
properly set (for data input byte 1, bit 0 = 1; bit 1 =0; bit 2 = 1; bit 3 = 1; bit 4 = 1; bits = 0; bit 
6 = 0; bit 7 = 1). 

DATA OUTPUT 

Following the 24 CLOCK cycles that input the read mode, a data byte Is output on the falling 
edge of the next 8 CLOCK cycles (for the data output byte 1, bit 0 = 0; bit 1 = 1; bit 2 = 0; bit 
3 = 0; bit 4 = 0; bit 5 = 1; bit 6 = 1; bit 7 = 0). 

TAG CONNECTIONS 

The tag Is designed to be plugged into a standard 5-pin, 0.1-inch-center SIP receptacle. A key 
Is provided to prevent the tag from being plugged In backwards and to aid In alignment of the 
receptacle. For portable applications, contact to the tag pins can be determined to insure 
connection Integrity before data transfer begins. CLOCK, RESET, and DATA INPUT/OUTPUT 
all have internal 20K Ohm pull down resistors to ground which can be sensed by a reading 
device. 
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ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Ground - 1.0V to + 7.0V 
Operating Temperature O^C to 70 °C 
Storage Temperature -40°Cto+70°C 

‘This is a stress rating only and functional operation of the device at these or any other con¬ 
ditions above those indicated in the operation sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods of time may affect 
reliability. 


RECOMMENDED D.C. OPERATING CONDITIONS (0 <>C to 70 °C) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Logic 1 

V|H 

2.0 


, 

V 

1,2,10 

Logic 0 

V|L 

-0.3 


0.8 

V 

1 

RESET Logic 1 

V|HE 

3.8 



V 

1,7,11 

Supply 

vcc 

4.5 

5.0 

5.5 

V 

1 


D.C. ELECTRICAL CHARACTERISTICS (0°Cto70°C,VcC = 5V ± 10%) 


PARAMETER 

SYMBOL 


TYP 

MAX 

UNITS 

NOTES 

Input Leakage 

l|L 





5 

Output Leakage 

ilo 




UA 

5 

Output Current @ 2.4V 

lOH 

-1 





Output Current @ 0.4V 

lOL 



+ 2 



RSf Input RESISTANCE 

zrst 

10 


40 


1 

D/Q Input RESISTANCE 

Zdq 

10 


40 

KO 

1 

CLK Input RESISTANCE 

ZCLK 

10 


40 

KQ 

1 

Active Current 

loci 



6 


8 

Standby Current 

ICC2 



2.5 

mA 

8 

RST Current 

IRST 




mA 

7,8,13 





























CAPACITANCE 


(tA = 25'C) 


PARAMETER 

SYMBOL 

MAX 

UNITS 


Input Capacitance 

C|N 

5 

PF 


Output Capacitance 

COUT 

7 

PF 



A.C. ELECTRICAL CHARACTERISTICS (O 'C to 70 ”C, VcC= +5V± 10%) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Data To CLK Setup 

tDC 

35 



ns 

3,9 

Data To CLK Hold 

tCDH 

40 



ns 


Data To CLK Delay 





ns 


CLK Low Time 

tCL 

125 





CLK High Time 

tCH 

125 



ns 


CLK Frequency 

noon 



4.0 

MHZ 

3,9 

CLK Rise & Fall 




500 

ns 

9 

RCTToCLK Setup 

■SB! 

o 



fJS 

3.9 

CLK To Hold 

‘CCH 

H 





RST Inactive Time 

tCWH 






RST To I/O High Z 




50 

ns 

3,9 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Expected Data 
Retention Time 

tDR 

10 



years 

12 
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1. All voltages and resistances are referenced to GND. 

2. Input levels apply to CLK, D/Q, and RST while Vcc is within nominal limits. When Vcc 'S 
not connected to the tag, then the RST input reverts to V|he- 

3. Measured at V|h = 2.0 or V|l = .8V and 10 ns maximum rise and fall time. 

4. Measured at Vqh = 2.4 volts and Vql = 0-4 volts. 

5. For CLK, D/Q, RST, and Vcc st 5 volts. 

6. Load capacitance = 50 pF. 

7. Applies to RST when Vcc 2.8 V. 

8. Measured with outputs open. 

9. Measured at V|h of RST = 3.8V when RST supplies power. 

10. LogicJLmaximum is Vcc + 0-2 volts if the Vcc Pin supplies power and RST + 0.3 volts if 
the RST pin supplies power. 

11. RST logic 1 maximum is Vcc + 2-2 volts if the Vcc Pii^ supplies power and 5.5 volts max¬ 
imum if RST supplies power. 

12. Each DS1201 is marked with a 4-digit date code AABB. AA designates the year of 
manufacture. BB designates the week of manufacture. The expected tpR is defined as 
starting at the date of manufacture. 

13. Average A.C. RST current can be determined using the following formula: 

^TOTAL = 2 + Iload d.c. + (4 X 10~^) (Cl + 140) f 
•total Load Cl is in pF; f is in MHZ. 

Applying the above formula, a load capacitance of 50 pF running at a frequency of 4.0 
MHZ gives an Ijotal current of 5 mA. 

14. When RST is supplying power tcWH f^iust be increased to 100 ms. 
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9 ^ Dallas Semiconductor 

^ Non volatile ReadiWrite Cartridge DS1217A 


FEATURES 

• User insertable 

• Capacity up to 32K x 8 

• Standard Bytewide pinout facilitates con¬ 
nection to JEDEC 28 pin DIP via ribbon 
cable 

• Data retention greater than 10 years 

• Automatic write protection circuitry safe¬ 
guards against data loss 

• Manual switch unconditionally protects 
data 

• Compact size and shape 

• Rugged and durable 

• Wide operating temperature range of 0-70 ®C 


PACKAGE 



SIGNAL CONNECTIONS 

Name Position Name 



No Connect 
Address 14 
Address 12 
Address 7 
Address 6 
Address 5 
Address 4 
Address 3 
Address ? 
Address 1 
Address 0 
Data (DQO) 
Data 1/01 
Data I/O 2 
Ground 
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DESCRIPTION 

The DS1217A is a nonvolatile RAM designed for portable applications requiring a rugged and 
durable package. The nonvolatile cartridge is available in density ranges from 2Kx8 to 
32Kx8 In 8K-byte increments. A card edge connector Is required for connection to a host 
system. A standard 30-pin connector can be used for direct mount to a printed circuit board. 
Alternatively, rernote mounting can be accomplished with a 28-conductor ribbon cable ter¬ 
minated with a 28-pin DIP plug. The remote method can be used to retrofit existing systems 
which have JEDEC 28-pin Bytewide memory sites. 

The DS1217A cartridge has a lifetime energy source to retain data and circuitry needed to 
automatically protect memory content. Reading and writing the memory locations Is the same 
as using conventional static RAM. if the user wants to convert from read/write memory to read¬ 
only memory, a manual switch is provided to unconditionally protect memory content. 

READ MODE _ _ 

The DS1217A is executing a read cycle whenever WE (write enable) is inactive (high) and CE 
(cartridge enable) Is active (low). The unique address specified by the 15 address inputs 
(A0-A14) defines which of the 32,768 bytes of data is to be accessed. Valid data will be 
available to the eight data I/O pins within tACC (access_tlme) after the last address input 
signal is stable, providing that CE (cartridge enable) and OE (output enable) access times are 
also satisfied, if OE and CE times are not satisfied, then data access must be measured 
from thejater occurring signal (CE or OE) and the limiting parameter is either tco for CE or 
fOE for OE rather than address access. Read cycles can only occur when Vcc 'S greater 
than 4.5 volts. When Vcc is less than 4.5 volts, the memory is inhibited and all accesses are 
ignored. 

WRITEMODE _ _ 

The DS1217A is in the write mode whenever both WE and CE signals are in t he a ctive (low) 
state after address inputs are stable. The latter occurring falling edge of CE or WE will deter¬ 
mine the start of the write cycle. The write cycle is terminated by the earlier rising edge of CE 
or WE. All address inputs must be kept valid throughout the write cycle. WE must return to 
the high state for a minimum recovery time (tyvR) before another cycle can be initiated. The 
OE control signal should be kept inactive (high) during write cycles t o av oid bus contention. 
However, if the output bus has been enabled (CE and OE active) then WE will disable the out¬ 
puts In tppw from its falling edge. Write cycles can only occur when Vqc is greater than 4.5 
volts. When Vcc ‘S less than 4.5 volts, the memory is write protected. 

DATA RETENTION MODE 

The nonvolatile cartridge provides full functional capability for Vqc greater than 4.5 volts 
and guarantees write protection for Vqc l^ss than 4.5 volts. Data is maintained in the 
absence of Vqc without any additional support circuitry. The DS1217A constantly monitors 
VqC- Should the supply voltage decay, the RAM is automatically write protected below 4.5 
volts. As Vqc fstlls below approximately 3.0 volts, the power switching circuit connects a 
lithium energy source to RAM. To retain data during power up, when Vqc •'ises above ap¬ 
proximately 3.0 volts, the power switching circuit connects the external Vqc fo fh® RAM and 
disconnects the lithium energy source. Normal RAM operation can resume after Vqc 
ceeds 4.5 volts. 
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The DS1217A checks battery status to warn of potential data loss. Each time that Vqc power 
Is restored to the cartridge the battery voltage Is checked with a precision comparator. If the 
battery supply Is less than 2.0 volts, the second memory cycle is inhibited. Battery status 
can, therefore, be determined by performing a read cycle after power up to any location In 
memory, recording that memory location content. A subsequent write cycle can then be ex¬ 
ecuted to the same memory location, altering data. If the next read cycle falls to verify the 
written data, the contents of the memory are questionable. 

In many applications, data integrity Is paramount. The cartridge provides battery redundancy. 
The DS1217A provides an Internal isolation switch which provides for the connection of two 
batteries. During battery back-up time, the battery with the highest voltage Is selected for 
use. If one battery falls, the other will automatically take over. The switch between batteries 
Is transparent to the user. A battery status warning will occur if both batteries are less than 
2.0 volts. 

REMOTE CONNECTION VIA A RIBBON CABLE 

Existing systems which contain 28-pln Bytewide sockets can be retrofitted using a 28-pln 
DIP plug. The DIP plug, AMP Part Number 746616-2, can be Inserted Into the 28-pin site after 
the memory is removed. Connection to the cartridge Is accomplished via a 28-pln ribbon 
cable connected to a 30-contact card edge connector, AMP Part Number 499188-4. The 
28-pln ribbon cable must be right-justified such that positions A1 and B1 are left discon¬ 
nected. For applications where the cartridge is installed or removed with power applied, 
both ground contacts (A1 and B15) on the card edge connector should be grounded to further 
enhance data integrity. Access time push out may occur as the distance between the car¬ 
tridge and driving circuitry is Increased. 


CARTRIDGE NUMBERING Table 1 


PART NO. 

DENSITY 

UNUSED ADDRESS INPUTS 

DS1217A/16K-25 

2Kx8 

*ADDRESS 11, 12, 13, 14 

DS1217A/64K-25 

8Kx8 

‘ADDRESS 13,14 

DS1217A/128K-25 

16Kx8 

‘ADDRESS 14 

DS1217A/192K-25 

24Kx8 


DS1217A/256K-25 

32Kx8 



*Unused address Inputs must be held low (V|l). 





ABSOLUTE MAXIMUM RATINGS* 

Voltage on Connection Relative to Ground -0.3V to+7.0V 
Operating Temperature O'CtoTOX 
Storage Temperature - 40 °C to + 70 “C 

*This is a stress rating only and functional operation of the device at these or any other con¬ 
ditions above those indicated in the operation sections of this specification is not impiied. 
Exposure to absolute maximum rating conditions for extended periods of time may affect 
reiiability. 


RECOMMENDED D.C. OPERATING CONDITIONS (0 °C to 70 °C) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

Power Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Input High Voltage 

V|H 

2.2 


Vcc+ 0.3 

V 

Input Low Voltage 

V|L 

-0.3 


+ 0.8 

V 


D.C. ELECTRICAL CHARACTERISTICS (0°Cto70°C, VcC = 5V±10%) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

Input Leakage Current 

l|L 

-60 


+ 60 

uk 

I/O Leakage Current 

IlO 

-10 


+ 10 

uA 

Output Current @2.4V 

IQH 

-1.0 

-2.0 


mA 

Output Current @ 0.4V 

'OL 

2.0 

3.0 


mA 

Standby Current CE = 2.2V 

icc 


5.0 

10 

mA 

Operating Current 

Ice 


35 

75 

mA 
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CAPACITANCE (tA = 25°C; 


PARAMETER 

SYMBOL 

MAX 

UNITS 

NOTES 

Input 

Capacitance 

C|N 

75 

PF 


Input/Output 

Capacitance 

C |/0 

75 

PF 



A.C. ELECTRICAL CHARACTERISTICS (OX to 70'C, Vcc = 5V ± 10%) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Read Cycle Time 

tRC 

250 



ns 


Access Time 

tACC 



250 

ns 


OE to Output Valid 

tOE 



125 

ns 


CE to Output Valid 

tco 



250 

ns 


OE or CE to 

Output Active 

tCOE 

10 



ns 


Output High Z 

From Deselection 

too 



125 

ns 


Output Hold From 
Address Change 

tOH 

10 



ns 


Write Cycle Time 

twc 

250 



ns 


Write Pulse Width 

twp 

170 



ns 

3 

Address 

Set Up Time 

tAW 

0 



ns 


Write 

Recovery Time 

tWR 

20 



ns 


Output High Z 

From WE 

tODW 



100 

ns 


Output Active 

From WE 

tOEW 

10 



ns 


Data Set Up Time 

tDS 

100 



ns 

4 

Data Hold Time 

From WE 

tDH 

0 



ns 

4,5 






READ CYCLE (1) 

Addresses 

CE ^ 

m 


□out - 

WRITE CYCLE 1 (2), (6), (7) 


Addresses 


A 


CE 

WE 


dout 




Din 


WRITE CYCLE 2 (2), (8) 





□out 





(tA = 25°C) 



WARHING: 

Under no circumstances are negative undershoots, of any amplitude, allowed when device is 
in battery backup mode. 
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NOTES: 

1. WE is high for a Read Cycle. 

2. OE = V|h or V|L. If 0E = V|h during write cycle, the output buffers remain in a high im¬ 
pedance state. 

3. twp is specified as the logical “AND^of CE and WE. _ _ 

twp is measured from the latter of CE or WE going low to the earlier of CE or WE going 
high. 

4. tDH> tDS are measured from the earlier of CE or Wl going high. 

5. toH is measured from WE going high. If CE is used to terminate the write cycle then 
tDH= 20ns. 

6. If the CE low transition occurs simultaneously with or latter from the WE low transition 
in a Write Cycle 1, the output buffers remain in a high impedance state in this period. 

7. If the CE high transition occurs prior to or simultaneously with the Wl high transition 
in Write Cycle 1, the output buffers remain in a high impedance state in this period. 

8. If WE is low or the WE low transition occurs prior to or simultaneously with the CE low 
transition, the output buffers remain in high impedance state in this period. 

9. Each DS1217A is market with a 4-digit date code AABB. AA designates the year of 
manufacture. BB designates the week of manufacture. The expected tpR is defined as 
starting at the date of manufacture. 

tO.Removing and installing the cartridge with power applied may disturb data. 


D.C. Test Conditions 

Outputs Open 
t Cycle = 250 ns 

All Voltages Are Referenced to Ground 

A.C. Test Conditions 

Output Load: 100pF + 1TTL Gate 
Input Pulse Levels: 0-3.0V 
Timing Measurement Reference Levels 
Input: 1.5V 
Output: 1.5V 

Input Pulse Rise and Fall Times: 5 ns 
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Im Dallas Semiconductor 

Nonvolatile Read/Write Cartridge DS12171 


FEATURES 

• User Insertable 

• Data retention greater than 5 years 

• Capacity up to 512K x 8 

• Employs high-reliability, 32-position 
DIN connector 

• Software controlled banks maintain 
32Kx8 JEDEC 28-pln compatibility 

• Multiple cartridges can reside on a 
common bus 

• Automatic write protection circuitry 
safeguards against data loss 

• Manual switch unconditionally pro¬ 
tects data 

• Compact size and shape 

• Rugged and durable 

• Wide operating temperature range of 
0-70 "C 


SIGNAL CONNECTIONS 


No Connect 
Ground 
+ 5 Volts 
Write Enable 
Address 13 
Address 8 
Address 9 
Address 11 
Output Enable 
Address 10 
Cartridge Enable 
Data I/O 7 
Data I/O 6 
Data I/O 5 
Data I/O 4 
Data I/O 3 


Aq ■ "Bo 

Ai ■ BBi 

A2 ■ 162 
A 3 ■ DBa 
A 4 ■ 164 
Ac ■ BBc 

Ag ■ BBg 
A 7 ■ MBj 
Ag ■ MBq 
Ag ■ MBq 
Alo" "Bio 
All" "Bn 

Ai2" ■Bi2 
Ai3" "Bis 

Ai4B ■B-14 

Ais" "Bi5 


No Connect 
No Connect 
Address 14 
Address 12 
Address 7 
Address 6 
Address 5 
Address 4 
Address 3 
Address 2 
Address 1 
Address 0 
Data I/O 0 
Data I/O 1 
Data I/O 2 
Ground 



m 



OFF-ON 




— 




r 


DESCRIPTION 

The DS1217I is a portable nonvolatile SRAM designed 
for industrial applications requiring a connection 
scheme which is protected from contamination in 
shop floor and other similar harsh environments. The 
high-rellabllity DIN connector design allows for multi¬ 
ple insertions and withdrawals even with power ap¬ 
plied. A male 30-posltlon vertical P.C. board mounta¬ 
ble connector with first-make/last-break contacts Is 
provided with each DS1217I memory cartridge. Right 
angle connectors are available as an option. The 
DS1217I may be purchased with densities ranging 
from64Kx8to512Kx8. 

See DS1217M for all electrical specifications. 
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b Dallas Semiconductor 

Non volatile Read/Write Cartridge DS1217M 


FEATURES 

• User insertable 

• Data retention greater than 5 years 

• Capacity up to 512K x 8 

• Standard Bytewide pinout faciiitates con¬ 
nection to JEDEC 28 pin DIP via ribbon 
cable 

• Software controlled banks maintain 
32Kx8 JEDEC 28 pin compatability 

• Multiple cartridges can reside on a com¬ 
mon bus 

• Automatic write protection circuitry safe¬ 
guards against data loss 

• Manual switch unconditionally protects 
data 

• Compact size and shape 

• Rugged and durable 

• Wide operating temperature range of 0-70°C 


PACKAGE 



SIGNAL CONNECTIONS 

NAME POSITION NAME 


Ground 

A1 


B1 

No Connect 

+ 5 Volts 

A2 


B2 

Address 14 

Write Enable 

A3 


B3 

Address 12 

Address 13 

A4 


B4 

Address 7 

Address 8 

A5 


B5 

Address 6 

Address 9 

A6 


B6 

Address 5 

Address 11 

A7 


B7 

Address 4 

Output Enable 

A8 


B8 

Address 3 

Address 10 

A9 


B9 

Address 2 

Cartridge Enable 

A10 


BIO 

Address 1 

Data I/O 7 

A11 


B11 

Address 0 

Data I/O 6 

A12 


B12 

Data I/O 0 

Data I/O 5 

A13 


B13 

Data I/O 1 

Data I/O 4 

A14 


B14 

Data I/O 2 

Data I/O 3 

A15 


B15 

Ground 
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DESCRIPTION 

The DS1217M is a nonvolatile RAM designed for portable applications requiring a rugged 
and durable package. The nonvolatile cartridge has memory capacities from 64Kx8 to 
512Kx8. The cartridge is accessed in continuous 32K byte banks. Bank switching is ac¬ 
complished under software control by pattern recognition from the address bus. A card edge 
connector is required for connection to a host system. A standard 30 pin connector can be 
used for direct mount to a printed circuit board. Alternatively, remote mounting can be ac¬ 
complished with a ribbon cable terminated with a 28 pin DIP plug. The remote method can be 
used to retrofit existing systems which have JEDEC 28 Pin bytewide memory sites. 

READ MODE _ _ 

The DS1217M is executing a read cycle whenever WE (write enable) is inactive (high) and CE 
(cartridge enable) Is active (low). The unique address specified by the 15 address inputs 
(A0-A14) defines which byte of data is to be accessed. Valid data will be available to the eight 
data I/O pins within tACC (access tir^ after the last address input signal is stable, pro¬ 
viding that CE (cartridge enable) and OE (output enable) access times are also satisfied. If 
OE and CE times are not satisfied, then data access must be measur^ from the l ater occur¬ 
ring signal (CE or OE) and the limiting parameter is either tco CEor toE OE rather 
than address access. Read cycles can only occur when Vqc is greater than 4.5 volts. When 
Vcc's less than 4.5 volts, the memory is Inhibited and all accesses are ignored. 


WRITE MODE _ _ 

The DS1217M is in the write mode whenever both WE and CE signals are in the active (low) 
state after address inputs are stable. The latter occurring falling edge of CE or WE will deter¬ 
mine the start of the write cycle. The write cycle Is terminated by the earlier rising edge of CE 
or WE. All address inputs must be kept valid throughout the write cycle. WE must return to 
the high state for a minimum recovery time (twR) before another cycle can be initiated. The 
OE control signal should be kept Inactive (highi)_duringjvrite cycles to avoid bus contention. 
However, if the output bus has been enabled (CE and OE active) then WE will disable the out¬ 
puts in toDW Its falling edge. Write cycles can only occur when Vqc 'S greater than 4.5 
volts. When Vqc is less than 4.5 volts, the memory is write protected. 




DATA RETENTION MODE 

The nonvolatile cartridge provides full functional capability for Vqq greater than 4.5 volts 
and guarantees write protection for Vqq less than 4.5 volts. Data is maintained in the 
absence of Vqq without any additional support circuitry. The DS1217M constantly monitors 
Vqq. Should the supply voltage decay, the RAM is automatically write protected below 4.5 
volts. As Vqc falls below approximately 3.0 volts, the power switching circuit connects a 
lithium energy source to RAM to retain data. During power up, when Vqq rises above approx¬ 
imately 3.0 volts, the power switching circuit connects the external Vqq to the RAM and 
disconnects the lithium energy source. Normal RAM operation can resume after Vqq ex¬ 
ceeds 4.5 volts. 
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The DS1217M checks battery status to warn of potential data loss. Each time that Vcc 
power is restored to the cartridge the battery vditage Is checked with a precision compara¬ 
tor. If the battery supply is less than 2.0 volts, the second memory cycle is Inhibited. Battery 
status can, therefore, be determined by performing a read cycle after power up to any loca¬ 
tion in memory, recording that memory location content. A subsequent write cycle can then 
be executed to the same memory location, altering data. If the next read cycle fails to verify 
the written data, the contents of the memory are questionable. 

In many applications, data integrity Is paramount.? The cartridge provides battery redundancy. 
The DS1217M provides an internal Isolation switch which provides for the connection of two 
batteries. During battery back-up time, the battery with the highest voltage is selected for 
use. If one battery fails, the other will automatically take over. The switch between batteries 
is transparent to the user. A battery status warning will occur only If both batteries are less 
than 2.0 volts. 

BANK SWITCHING 

Bank switching is accomplished via address lines A8, A9, A10 and A11. Initially, on power 
up all banks are deselected so that multiple cartridges can reside on a common bus. Bank 
switching requires that a predefined pattern of 64 bits is matched by sequencing 4 address 
inputs (A8 through A11) 16 times while ignoring all other address inputs. Prior to entering the 
64 bit pattern which will set the bank switch, a read cycle of 1111 (address inputs A8 through 
All) must be executed to guarantee that pattern entry starts with the first set of4 bits. Each 
set of address inputs are entered into the DS1217M by executing read cycles. The first 
eleven cycles must match the exact bit pattern as shown in Table 2. The last five cycles must 
match the exact bit pattern for addresses A9, A10 and All. However, address line 8 defines 
which of the 16 banks that Is to be enabled, or all banks deselected, as per Table 3. 

Switching from one bank to another occurs as the last of the 16 read cycles Is completed. 
A single bank is selected at any onetime. A selected bank will remain active until a new bank 
is selected, all banks are deselected, or until power is lost.(See DS1222 BankSwitch data 
sheet for more detail.) 

REMOTE CONNECTION VIA A RIBBON CABLE 

Existing systems which contain 28 pin Bytewide sockets can be retrofitted using a 28 pin 
DIP plug. The DIP plug, AMP Part Number 746616-2, can be inserted into the 28 pin site after 
the memory is removed. Connection to the cartridge is accomplished via a 28 pin cable con¬ 
nected to a 30 contact card edge connector, AMP Part Number 499188-4. The 28 pin ribbon 
cable must be right-justified, such that positions At and B1 are left disconnected. For ap¬ 
plications where the cartridge is installed or removed with power applied, both ground con¬ 
tacts (A1 and B15) on the card edge connector should be grounded to further enhance data 
integrity. Access time push out may occur as the distance between the cartridge and the 
driving circuitry is increased. 
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TABLE 1 — CARTRIDGE NUMBERING 


PART NO. 

DENSITY 

NO. OF BANKS 

DS1217M 1/2-25 

64Kx8 

2 

DS1217M 1-25 

128KX8 

4 

DS1217M 2-25 

256KX8 

8 

DS1217M 3-25 

384KX8 

12 

DS1217M 4-25 

512KX8 

16 


TABLE 2 — ADDRESS INPUT PATTERN 


ADDRESS 

INPUTS 

BIT SEQUENCE 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

As 

1 

0 

1 

0 

0 

0 

1 

1 

0 

1 

0 

X 

X 

X 

X 

m 

Ag 

0 

1 

0 

1 

1 

1 

0 

0 

1 

0 

1 

0 

0 

0 

1 

B 

AlO 

1 

0 

1 

0 

0 

0 

1 

1 

0 

1 

0 

1 

1 

1 

0 

D 

All 

0 

1 

0 

1 

1 

1 

0 

0 

1 

0 

1 

0 

0 

0 

1 

D 



X = See Table 3 
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TABLE 3 — BANK SELECT TABLE 


BANK 

SELECTED 

As BIT SEQUENCE 

11 12 13 14 15 

BANKS OFF 

0 

X 

X 

lX 


BANKO 

1 

0 

0 



BANK1 

1 

0 

0 



BANK 2 

1 

0 

0 



BANKS 

1 

0 

0 

1 

1 

BANK 4 

1 

0 

1 

0 

0 

BANKS 

1 

0 

1 

0 

1 

BANKS 

1 

0 

1 

1 

0 

BANK 7 

1 

0 

1 

1 

1 

BANK 8 

1 

1 

0 

0 

0 

BANK 9 

1 

1 

0 

0 

1 

BANK 10 

1 

1 

0 

1 

0 

BANK 11 

1 

1 

0 

1 

1 

BANK 12 

1 

1 

1 

0 

0 

BANK 13 

1 

1 

1 

0 

1 

BANK 14 

1 

1 

1 

1 

0 

BANK 15 

1 

1 

1 

1 

1 
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ABSOLUTE MAXIMUM RATINGS* 

Voltage on Connection Relative to Ground -0.3V to + 7.0V 
Operating Temperature 0°Cto 70°C 
Storage Temperature - 40 °C to + 70 °C 

‘This is a stress rating only and functional operation of the device at these or any other condi¬ 
tions above those indicated in the operation sections of this specification is not implied. Expo¬ 
sure to absolute maximum rating conditions for extended periods of time may affect reiiability. 


RECOMMENDED D.C. OPERATING CONDITIONS (0 °C to 70 °C) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

Power Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Input High Voltage 

V|H 

2.2 


Vcc+ 0.3 

V 

Input Low Voltage 

V|L 

-0.3 


+ 0.8 

V 


D.C. ELECTRICAL CHARACTERISTICS (0°C to 70 °C, Vcc = 5V ± 10%) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

Input Leakage Current 

l|L 

-60 


+ 60 

uA 

I/O Leakage Current 

Ilo 

-10 


-1-10 

uA 

Output Current @2.4V 

Iqh 

-1.0 

-2.0 


mA 

Output Current @ 0.4V 

Iql 

2.0 

3.0 


mA 

standby Current CE = 2.2V 

icc 


15 

25 

mA 

Operating Current 

Ice 


50 

100 

mA 
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CAPACITANCE__ (tA = 25°C) 


PARAMETER 

SYMBOL 

MAX 

UNITS 

NOTES 

Input 

Capacitance 

C|N 

100 

PF 


Input/Output 

Capacitance 

Gout 

100 

PF 



A.C. ELECTRICAL CHARACTERISTICS (G°Cto70°C, VCC = 5V±10%) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Read Cycle Time 

tRC 

250 



ns 


Access Time 

tACC 



210 

ns 


OE to Output Valid 

tOE 



125 

ns 


^ to Output Valid 

tco 



210 

ns 


OE or CE to 

Output Active 

tCOE 

TO 



ns 

. 


Output High Z 

From Deselection 

tOD 



125 

ns 


Output Hold From 
Address Change 

tOH 

10 



ns 


Read Recovery Time 

tRR 

40 



ns 


Write Cycle Time 

twc 

250 



ns 


Write Pulse Width 

twp 

170 



ns 

3 

Address 

Set Up Time 

tAW 

0 



ns 


Write 

Recovery Time 

tWR 

20 



ns 


Output High Z 

From WE 

tODW 



100 

ns 


Output Active 

From WE 

tOEW 

10 



ns 


Data Set Up Time 

tDS 

100 



ns 

4 

Data Hold Time 

From WE 

tDH 

0 



ns 

4,5 
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READ CYCLE (1) 



WRITE CYCLE 1 (2), (6), (7) 



WRITE CYCLE 2 (2), (8) 





SYM 

PARAMETER 

MIN 

MAX 

UNITS 

NOTES 

tpD 

CE at V|H before Power Down 

0 


fJS 

10 

tp 

Vqc slew from 4.5V to OV (CE at V|H) 

100 


JJS 


tR 

Vcc slew from OV to 4.5V (CE at V|h) 

0 


fJS 


tREC 

CE at V|H after Power Up 

2 

125 


10 


(tA = 25°C) 


SYM 

PARAMETER 


MAX 

UNITS 


tDR 

Expected Data Retention Time 

5 


years 

9 


WARNING: 

Under no circumstances are negative undershoots, of any amplitude, allowed when device is 
in battery backup mode. 


















NOTES: 

1 . WE is high for a Read Cycle. 

2. 0E = V|H or V|l. If 0E*= V|h during write cycle, the output buffers remain in a high im¬ 
pedance state. 

3. twp is specified as the logical “AND^of Cl and WE. _ _ 

tyvp is measured from the latter of CE or WE going low to the earlier of CE or WE going 
high. 

4- tDH» tDS measured from the earlier of CE or WE going high. 

5. tDH is measured from WE going high, If CE is used to terminate the write cycle then 
tDH= 20ns. 

6 . If the CE low transition occurs simultaneously with or latter from the WE low transition 
in a Write Cycle 1, the output buffers remain in a high impedance state in this period. 

7. If the CE high transition occurs prior to or simultaneously with the WE high transition 
in Write Cycle 1, the output buffers remain in a high impedance state In this period. 

8 . If WE Is low or the WE low transition occurs prior to or simultaneously with the ^ low 
transition, the output buffers remain in high impedance state in this period. 

9. Each DS1217M is market with a 4-diglt date code AABB. AA designates the year of manu¬ 
facture. BB designates the week of manufacture. The expected tpR is defined as start¬ 
ing at the date of manufacture. 

10. Removing and Installing the cartridge with power applied may disturb data. 


D.C. Test Conditions 

Outputs Open 
t Cycle = 250 ns 

All Voltages Are Referenced to Ground 

A.C. Test Conditions 

Output Load: 100pF + 1TTL Gate 
Input Pulse Levels: 0-3.0V 
Timing Measurement Reference Levels 
Input: 1.5V 
Output: 1.5V 

Input Pulse Rise and Fall Times: 5 ns 



Nonvolatile ReadiWrite Cartridge 
DS1217M 

















Jb Dallas Semiconductor 
KeyRing 


DS1250 


FEATURES 

• Low cost add-on fixture for Electronic Keys and Tags 

• No hardware changes needed to retrofit existing systems 

• Layman Installation 

•Normal system operation unaffected 

• Key or Tag communication totally controlled by software 
•Typical 50 K bits/s communication rate 

• Up to 5 Keys and/or Tags resident at one time 


PIN CONNECTIONS AND DEFINITIONS 

Intermediary ByteWlde Socket 
Pins 7-10 - Address Inputs 
Pin 11 - DO 

Pin 20 - conditioned Chip Enable 
Pin 22 - Output Enable 
Pin 14 - Ground 
Pin 28 - Vcc 

All pins pass through except 20 

Key Clip 

Pin 1 - Vcc +5 Volts 
Pin 2 - RST - RESET 
Pin 3 - DQ - Data In/Out 
Pin 4 - CLK - CLOCK 
Pin 5 - GND - Ground 


Key Clip 



5-Conductor Ribbon Cable 
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DESCRIPTION 

The DS1250 Key Ring adapts low pin count Electronic Keys (DS1204), TimeKeys (DS1207) or 
Tags (DS1201) to JEDEC ByteWide memory signals without affecting system operation. A 
simple, layman procedure is ail that Is needed to retrofit an existing system. Any 28 pin RAM, 
ROM, or EPROM can be removed, placed in the Intermediary socket, and then reinstalled in 
the original location leaving the system Intact. The emanating 5 conductor ribbon cable can 
be routed out of the system enclosure if desired and the clip can be attached where conve¬ 
nient with the adhesive provided. Up to 5 Keys and/or Tags can be inserted in the clip at the 
same time. The intermediary socket contains a CMOS integrated circuit which redirects In¬ 
formation flow from the ByteWide memory to the Inserted keys/tags. A special software gen¬ 
erated address sequence causes the redirection to take place. Typical data transfer rates of 
50 K bIts/s are possible with an assembly language software driver. 

HARDWARE IMPLEMENTATION 28-PIN ROM SOCKET 

Bytewide KeyRing application begins with a system board which contains a 28-pln socket 
with or without a ROM contained in the socket. In most system implementations and all PCs, 
there is at least one ROM which is used for boot sequences, basic I/O system implementa¬ 
tion, EPROM storage, or some form of dedicated software monitor application. 

Installation of the Bytewide KeyRing requires the removal of the existing 28-pin ROM and the 
insertion of the Bytewide KeyRing socket pins into the system board socket. After this is ac¬ 
complished, the original ROM is reinserted into the socket at the top of the Bytewide Key- 
Ring. Then the five-conductor ribbon cable which connects the clip to the Bytewide socket is 
routed to the outside of the computer cabinet. Finally the clip can be attached to a conve¬ 
nient place on the computer cabinet using the supplied adhesive. 

Under normal conditions, the system ROM will function as before, with address and data 
lines being transparently ported through the Bytewide KeyRing socket and presented to the 
system ROM as In the original configuration. As a result, existing non-Key-protected soft¬ 
ware will run on the system unaffected. However, if certain address lines are probed with 
specific patterns under software control, the KeyRing is activated and the system ROM 
becomes electrically disconnected from the system board. Instead, the address and data 
bus become electrically tied to the KeyRing bus. At this point, communication to the system 
board ROM socket is passed on transparently to any device(s) which are Inserted into the 
KeyRing clip. 
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KEYRIHQ OPERATION 

The main parts of the KeyRing are shown in the block diagram of Figure 1. Information 
presented on address inputs of the ROM are latched into the KeyRing on the fa[ling edge of a 
strobe signal derived from the logical combination of CE In and OE In. The CE input is con¬ 
nected to the memory bus CE and the OE input is connected to the memory bus OE input 
signal. The rising edge of the strobe will cause the address Information to be presented for 
comparison to the 24-bit KeyRing protocol and to logic which will generate signals for Keys 
and Tags. The KeyRing protocol Is derived from address inputs AO, A1 and A2. A1 is an 
enable signal which activates the communications sequence. AO defines the data which Is 
compared for recognition. A2 is used to clock In Information defined by AO. Initially the A1 In¬ 
put must be set high to enable communications. A1 must remain high during the pattern 
recognition sequence and subsequent communications with Keys after the protocol pattern 
match Is established. If the A1 input is set low, all communications are terminatpd and 
access is denied. 

Data transfer through the KeyRing occurs by matching a 24-blt pattern, as shown in Figure 
2. This pattern Is presented to a register on each rising edge of strobe. Therefore, data is In¬ 
put for comparison to the KeyRing protocol at the end of each memory cycle (see Figure 3). 
The proper information must be presented on AO to match the 24-blt pattern while keeping 
A1 high. Address input A2 Is used to generate the shift signal which causes data to enter the 
24-bit register for comparison to the 24-blt pattern. Information Is loaded one bit at a time on 
the rising edge of shift. Each shift cycle must be generated from two memory cycles. The 
first memory cycle sets A2 low, establishing the shift clock low. The second memory cycle 
sets A2 high, causing the transition necessary to shift a bit of data into the 24-blt register. 
Data on AO Is kept at the same level for both memory cycles. Address Input A3 is used to con¬ 
trol the direction of data going to and from Keys. This input Is not used during pattern recog¬ 
nition of the KeyRing protocol. After the 24-bit pattern has been correctly entered, a match 
signal is ge nerat ed. The match signal is logically combined with the enable signal to 
generate the RST signal for Keys. The match signal is also used to disable Chip Enable to 
the topside mem ory and enable a gate which allows Key DQ to drive DO line to the memory 
bus. When RST is driven high, devices attached to the KeyRing become active. Subsequent 
shift signals derived from A2 will now be recognized as the Key clock. The data signal for the 
Key is derived from AO conditioned on the level of the direction signal derived from A3. When 
A3 is set high, data as defined by AO will be sent out on Key DQ. When A3 Is set low, devices 
attached to the KeyRing can drive the memory bus DQ out line. The data direction bit must 
be set low when reading data from the Key DQ. 
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KEYRING BLOCK DIAGRAM Figure 1 



* Socket Receptacle 
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Key Protocol 






ABSOLUTE MAXIMUM RATINGS* 

Voltage on any Pin Relative to Ground -1.0Vto+7.0V 
Operating Temperature 0®C to 70 °C 
Storage Temperature -40°Cto70X 

*This is a stress rating only and functional operation of the device at these or any other con¬ 
ditions above those indicated in the operation sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods of time may affect 
reliability. 


RECOMMENDED D.C. OPERATING CONDITIONS 


(OX to 70 X) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Logic 1 

V|H 

2.0 


Vcc+ 0.3 

V 

1 

Logic 0 Input 

V|L 

-0.3 


-fO.8 

V 

1 

Supply 

Vcc 

4.5 

5.0 

5.5 

V 

1 


D.C. ELECTRICAL CHARACTERISTICS (0 X to 70 X, Vcc = 5V ± 10%) 


PARAMETER 

-^^— 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Input Leakage 

l|L 

-1 


1 

uA 


Output Leakage 

ILO 



1 

uA 


Output Current 
@2.4V 

lOH 

-1 



mA 


Output Current 
@ .4V 

lOL 

+ 4 



mA 


RST Output 

Current @3.8V 

lOHR 

16 



mA 


Supply Current 

icc 



6 

mA 

2 
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CAPACITANCE 


(tA = 25"C) 


PARAMETER 

SYMBOL 

TYP 

MAX 

UNITS 

NOTES 

Input 

Capacitance 

C|N 

5 

10 

PF 


Input/Output 

Cl/0 

5 

10 

PF 



A.C. ELECTRICAL CHARACTERISTICS (0°C to 70°C Vcc = 5V ± 10%) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Address Set Up 

tAS 

0 



ns 


Address Hold 

tAH 

50 



ns 


CE Pulse Width 

tCE 

60 



ns 


Key Signals Valid 

tPD 



60 

ns 

3 

Key Data Out 

tDD 

10 



ns 

3 

CE” Inactive 

tCH 

30 



ns 


CE Propagation 
Delay 

tCPD 



10 

ns 



I 


401 





BYTEWIDE MEMORY BUS 



Becomes active only-^ 

when direction Is set 


low via A3 


KEY CLIP SIGNALS 



DQ, RST, CLK 




NOTES: 

1. All voltages are referenced to ground. 

2. Measured with outputs open. 

3. Measured with a load as shown In Figure 4. 


620JX 


50 pF 










DS6010 


9^ Dallas Semiconductor 
P.C. Port 


FEATURES 

• Half-size expansion card which inter¬ 
faces the PC, XT and AT compatible 
computers with Dallas Semiconductor 
cartridges and cartridge clips 

• Software included which supports the 
installation and controls operation 

• Responds to all PC DOS commands 

• Self-booting on power-up after 
installation 

• Occupies only two 32Kx8 blocks of 
the PC memory map 

• Provides the equivalent of a four- 
megabyte solid-state disk drive when 
used with the cartridge clip 

• Contains a real-time clock for time 
stamping and dating of file trans¬ 
actions 

• Software-controlled DIP switch 
simplifies installation 

• High performance data transfer 

• Low operating power 

• Optional software protection and ac¬ 
cess control is available by using the 
DS1204U Electronic Key 



DESCRIPTION 

The DS6010 is a half-size expansion slot card which interfaces DS1217 cartridges and 
DS9020 Cartridge Clips to the IBM PC, XT, AT or compatible computers. Included is a soft¬ 
ware package which is used to both install and operate the expansion port. After user inter¬ 
action between the software and the operator, Cartridges and Cartridge Clips will operate 
under DOS 3.0 commands as a disk drive. Up to eight Cartridges can be modularly added to a 
computer with each DS6010. This system addition allows compatible computers to be used 
In environments which are unsuitable for rotating mass memory. The PC port occupies only 
two 32Kx8 blocks of memory space by using software-controlled bank switching techniques. 
The SmartWatch, also included on the card, time stamps and dates file transactions. 



TECHNICAL DESCRIPTION 

The DS6010 PC Port uses several Dallas Semiconductor devices which perform the decoding 
and control functions of the PC Port. The discussion which follows assumes some under¬ 
standing of each specific device. If a more detailed explanation of any device is required, the 
individual data sheet of each part should be studied. These data sheets are supplied in the 
Dallas Semiconductor Data Book. 

The signals from the expansion bus which are used by the DS6010 arrive through the 62-position 
card edge connector as shown in Figure 1. These signals are used by the DS6010 to develop 
two 32K X 8 memory spaces from unused sections of the computer memory map. One of the 
memory spaces is mapped to Cartridges and Cartridge Clips through two 28-pin Bytewide 
memory sockets which have a pinout as shown in Figure 2. The two sockets are bused direct¬ 
ly together. One socket (U10) Is mounted horizontal to the IBM expansion slot seating plane 
and allows for convenient connection via ribbon cable to a Cartridge or Cartridge Clip 
mounted within the computer cabinet (see Figure 3). The second socket (U11) is mounted ver¬ 
tically and is positioned near the mounting bracket of the DS6010. This socket provided con¬ 
venient connection via ribbon cable to a Cartridge or Cartridge Clip mounted externally to 
the computer cabinet. The second memory space developed by the DS6010 contains the 
DS1216 SmartWatch and 32Kx8 of nonvolatile static RAM. The decoding scheme of the 
DS6010 is both flexible and soft. The two 32K x8 blocks of memory space can be located 
anywhere within the one megabyte memory map of the system. Normally the lower 640K 
bytes are reserved for DRAM so the decoder would be set for some area in upper memory 
space. The decoder scheme is soft because the software supplied with DS6010 can set the 
decoder boundaries using software commands. The software commands are directed to a 
device called the DS1292 Eliminator which is an electronic replacement for mechanical DIP 
switches. The Eliminator is nonvolatile and once the switches are set they will remain in the 
programmed state indefinitely. The interface between the system bus and the Eliminator is 
developed by the DS1206 Phantom Interface. The DS1206 has the ability to decipher memory 
cycles which do not impact other system operation into the signals which set the DS1292 to 
the proper address boundaries. Once the Eliminator is properly set, the logic locks out future 
changes to the decoder settings. 
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IBM EXPANSION BUS 62-PIN CONNECTION Figure 1 


GND 

+ 5V 


GND 

MEMW 


+ ALE 
+ 5V 

+ GND 


XT Computer 


AT Computer 



GROUND 

B01 

\ 

A01 

+ D7 

B02 

A02 

+ D6 + 5V DC 

B03 


A03 

+ D5 

B04 


A04 

+ D4 

605 


A05 

+ D3 

B06 


A06 

+ D2 

B07 


A07 

+ D1 

B08 


A08 

+ D0 

B09 


A09 

+ I/OCHRDY GROUND 

BIO 


A10 

+ AEN SMWTC- 

B11 


A11 

+ A19 SMRDC- 

B12 


A12 

+ A18 

B13 


A13 

+ A17 

B14 


A14 

+ A16 

B15 


A15 

+ A15 

B16 


A16 

+ A14 

B17 


A17 

+ A13 

B18 


A18 

+ A12 

B19 


A19 

+ A11 

B20 


A20 

+ A10 

B21 


A21 

+ A9 

B22 


A22 

+ A8 

B23 


A23 

+ A7 

B24 


A24 

+ A6 

B25 


A25 

+ A5 

B26 


A26 

+ A4 

B27 


A27 

+ A3 bale 

B28 


A28 

+ A2 +5VDC 

B29 


A29 

+ A1 

B30 


A30 

+ A0 SIGNAL GROUND 

B31 


A31 


\ ^ 


SD7 

SD6 

SD5 

SD4 

SD3 

SD2 

SD1 

SDO 

BUSRDY 

AEN 

SA19 

SA18 

SA17 

SA16 

SA15 

SA14 

SA13 

SA12 

SA11 

SA10 

SA9 

SA8 

SA7 

SA6 

SA5 

SA4 

SA3 

SA2 

SA1 

SAG 


I 
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28-PIN BYTEWIDE SOCKET PINOUT Figure 2 


PIN NAMES 


PIN CONNECTIONS 


Ao-Ai4 

Address Inputs 

CE 

Chip Enable 

GND 

Ground 

DQ 0 -DQ 7 

Data In/Data Out 

Vcc 

Power (+ 5 V) 

WE 

Write Enable 

OE 

Output Enable 



28-PIN BYTEWIDE SOCKET LOCATIONS Figure 3 


^- - - -- 5.588 Inches . . . . . " ' ^ 
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ELECTRICAL OPERATIOH 

The address bus AO through A14 arrives at the Inputs of two 74HC244 line receivers through 
the 62-positlon card edge connector (see Figure 4). Since both of the gate signals are grounded, 
the 74HC244 acts only as a buffer. All 15 address lines are bused directly through to the 
Bytewide memo ry sock et sights. A third 74HC244 is used to b uffer co ntro l signal s MEMR 
(Memory Read), MEMW (Memory Write) and lORDY (I/O Ready). MEMR and MEMW are both 
logically ORed with signals developed by the decoder logic which will be discussed later In 
this text. The results of this logic produces the OE (Output Enable) and the WE (Write Enable) 
signals for the Bytewide memory socket sites. The lORDY line is an output signal from the PC 
Port card to the computer expansion bus. When this signal is active, the current bus cycle is 
extended. The DS6010 drives this line low when either a memory read or a write cycle is be¬ 
ing executed to one of the 32K x 8 memory blocks. A set of four NAND gates (1-74HC00) and 
a delay line DS1000 generate a “cycle stretch” signal which controls the length of time that 
the IBM PC Port will hold the lORDY signal active. As shipped by Dallas Semiconductor, this 
length of time is set at 500 ns. However, this length of time can be shortened or lengthened 
by changing the value of the DS1000 delay line. The length of time allotted must be long 
enough to allow for the propagation delay of the buffers and the access time of the car¬ 
tridges or cartridge clip which is installed into the 32Kx8 socket sites. The data bus DO 
through D7 arrives at a 74HC245 octal transceiver through the 62-position card edge connec- 
tor. The 74HC245 has both a gate and a direction control. The direction control is set via the 
MEMR signal which Is buffered by a 74HC244 line receiver. Th e direc tion control will, there¬ 
fore, set the 74HC245 to drive the system bus whenever the MEMR signal is in the active 
state and when the gate signal is al so activ e. The gate on the 74HC245 is controlled by the 
logical combinations of MEMR and MEMW and the match output pin of two 74HC688 8-bit 
identity comparators. The logic combination of these four signals Is accomplished using 
three two-input NAND gates. The output pins of the 74HC688 also become the CE (Chip 
Enable) Inputs for the two 32Kx8 memory blocks. The CE signal for the 28-pin sockets for 
cartridge and cartridge clip connection is buffered through a 74HC244. The gates of the 
74HC688 are enabled by the ALE (Address Latch Enable) signal from the computer expan¬ 
sion bus which is active when system bus addresses are valid. Address lines A15 through 
A19 are connected to the “P” input sides of the 8-blt binary comparator. The Q input sides 
are connected for the most part to the Eliminator. The comparison of the P and Q sides will, 
therefore, produce a match output and select one of the 32Kx8 memory boundaries when 
the Eliminator settings compare to the levels on address lines A15 through A19. The 
74HC688, which is used to decode the 32Kx8 block of nonvolatile static RAM, Is driven by 
eight Eliminator outputs to the Q Inputs. Since only five address lines are used on the P side, 
three inputs are tied to fixed levels. The Pin 2 input is connected to Vcc ^ricl pins 4 and 6 are 
grounded. The 74HC688, which is used to decode the 32K x 8 block of memory for cartridges 
or cartridge clips, Is driven directly by only 6 Eliminator outputs to the Q Inputs. One of the 
remaining Q inputs is connected to a read or write signal which allows the identity com¬ 
parator to only output a chip enable signal when a valid read or write cycle Is occurring. The 
other Q input Is unused and connected to a fixed high level. Again only five address lines are 
connected to the P side. The remaining P inputs are tied to a fixed high level. As mentioned 
earlier, only 6 Eliminator outputs were used by the 74HC688, which is used to decode the 
memory block for cartridges or cartridge clips. The other two outputs have special functions. 
The output on pin 22 of the Eliminator is used to lock out the write enable signal which goes 
to the nonvolatile RAM site. This allows a convenient way in which software can be used to 
write protect the nonvolatile RAM. The other output on pin 20 of the eliminator Is used to 
lock out the DS1206 Phantom Interface by disabling the OE (Output Enable) signal after the 
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DS6010 PC PORT ELECTRICAL SCHEMATIC Figure 4 
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Eliminator is set for proper system configuration. Communications to the Eliminator, which 
allows the system configuration to take place, is handled by the DS1206 Phantom Interface, 
which is controlled by the 74HC151 data selector and software. Bus cycles which set proper 
address patterns on address lines AO, A1, A2 and A7 are clocked into the DS1206 using con¬ 
secutive CE cycles. The CE for the DS1206 i s gene rated under t wo different sets of condi¬ 
tions by the 74HC151 based on the state of MEMR and MEMW. Initially, the DS1206 must 
receive 24 bits of data which must match exactly with the code embedded into the DS1206. 
(Consult the DS1206 data sheet for exact details on the DS1206 operation.) Prior to this con¬ 
dition, the DS1206 Is a passive Nstener on the bus and will not output any signals to the 
Elimin ator. Du ring this time the CE input to the DS1206 from the 74HC151 will be active only 
when MEMW is active (see Table 1). Since write cycles can be accomplished to known 
memory addresses where ROM resides, no memory alterations occur and these cycles can 
be transparent to the rest of the system. However, as soon as the 24-blt pattern match is 
completed, the DS1206 will pass si gnal s to the DS1292 from the address bus. Address line 
AO will be passed through as the RST (Reset) signal; address line A1 becomes the CLK 
(Clock); A2 defines whether data is to be read or written; and address A7 becomes the data 
input to the Eliminator. (Consult the DS1292 data sheet for exact d etail s on Eliminator.) The 
first requirements for entering data into the Eliminator is to set the RST input to a high level. 
This signal is also sent as an input to t he 74H C151 data selector. This n ew inp ut now allows 
CE for the DS1206 to be active when MEMW is active and also when MEMR is active and 
either of the two 74HC688 is outputting a match signal indicating that one of the two 32K x 8 
blocks of memory Is being accessed. This new set of circumstances allows the Eliminator 
status to be read back via the system bi^ DQO line. Bus contention is avoided from either of 
the t wo 32K x 8 memory blocks as the OE signal to the memory blocks Is inhibited as long as 
RST to the DS1292 is at a high level. Data is passed back through the DS1206 by the feed¬ 
back resistor which couples the Eliminator output back to the input. Once the Eliminator Is 
set and verified, system configuration can be terminated and locked by mak ing sure the bit 
which is output on pin 20 of the Eliminator Is set to logic one when the RST signal is dr iven 
low. The Eliminator can always be put back in an unconfigured state by depressing the CLR 
(Clear) button which forces all of the Eliminator outputs low. 
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1206 ENABLE Table 1 





MATCH 

ENABLE 

0 

0 

0 

0 

1 

0 

0 

0 

1 

1 

0 

0 

1 

0 

0 

0 

0 

1 

1 

0 

0 

1 

0 

0 

1 

0 

1 

0 

1 

1 

0 

1 

1 

0 

1 

0 

1 

1 

1 

1 


RST 




ENABLE 

1 

0 

0 

0 

1 

1 

0 

0 

1 

1 

1 

0 

1 

0 

0 

1 

0 

1 

1 

0 

1 

1 

0 

0 

0 

1 

1 

0 

1 

1 

1 

1 

1 

0 

1 

1 

1 

1 

. 1 ,. 

1 


ELECTRICAL OPTIONS 

The DS6010 has provisions for mechanicat DIP switches and pull-up resistors which can be 
used in place of the Eliminator. While the DS6010 is not shipped with these components, 
they can be added if needed for a specific application (see Figure 4). if DIP switches and 
pullup resistors are used, the Eliminator should be removed from its socket. The DS6010 can 
also be optioned with the Dallas Semiconductor DS1204 Key for software protection and ac¬ 
cess control. Under special contract with Dallas Semiconductor, these options can be sup¬ 
plied to customer specifications. 

NOTE: 

Contact Dallas Semiconductor Sales Office for ordering information. 

INSTALLATION 

In order to install the DS6010 into a computer it will be necessary for the computer cabinet to 
be removed (Figure 5). Prior to installation, the computer should be tested to make sure it is 
operating properly. After the computer has been tested disconnect any peripheral equip¬ 
ment that is attached to the computer and make sure that the A.C. power is unplugged. Then 
consult the owner’s manual on the computer for instructions which explain how to remove 
the cabinet. After the cabinet is removed, the DS6010 can be installed in any available I/O 
slot except PC XT Slot B. It is a good idea to connect the ribbon cable which will connect 
either the Cartridge or the Cartridge Clip to the appropriate 28-pin socket. If the Cartridge or 
Cartridge Clip is mounted within the computer cabinet, the horizontal 28-pin socket on the 
top of the PC board would be the proper choice (see Figure 3). When mounting the Cartridge 
or Cartridge Clip external to the computer, the vertical 28-pin socket should be used. The 
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INSTALLATION Figure 5 


!■ REMOVE COVER 



2b REMOVE FLOPPY DISK 
DRIVE 



B INSTALL THE 
CARTRIDGE CLIP, 

INSERT THE PC PORT I/O 
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data sheet on the DS9020 Cartridge Clip can be used for mounting dimensions. The Car-^ 
tridge Clip will fit In the place of any half-high disk drive. If a DS1217 Cartridge is being used, 
the DS1217 data sheet can be used to provide mechanical dimensions. Mechanical hardware 
for mounting the DS1217 is not supplied by Dallas Semiconductor; however, the DS9000 ribbon 
cable is available to provide electrical connection between the Cartridge and the DS6010. 
When connecting the ribbon cable to the DS6010, care should be taken to avoid incorrect con¬ 
nection. Pin 1 on the ribbon cable must match Pin 1 on the 28-pln socket. Figure 3 Identifies the 
Pin 1 locations on the 28-pin sockets. Pin 1 is on the opposite end of a color stripe on the rib¬ 
bon cable. (See the data sheet on the DS9020.) When using the DS9000 ribbon cable with a Car¬ 
tridge, Pin 1 is on the same end as the color stripe. NOTE: Improper connection of the ribbon 
cabie can damage the Cartridge dip, Cartridge and PC Port. After the Installation is complete 
the computer cabinet should be replaced and the peripheral devices reconnected. When 
power is applied to the computer, it should function the same as before the DS6010 was in¬ 
stalled. It will be necessary to install the supplied software to make the PC Port operational. 

SOFTWARE INSTALLATION 

The floppy disk provided with the PC Port contains both the software and the instructions for 
Installing the software. The instructions for installation can be retrieved by installing the 
floppy disk marked “DS6010 Software” Into the default disk drive and typing “TYPE 
DS6010.MEM” The print command can be used to make a hard copy. This manual should be 
read and followed carefully while doing the software installation. After the software Installa¬ 
tion is complete, the system will respond to all DOS commands and the IBM PC Port, Car¬ 
tridge and Cartridge Clip will appear to behave as added disk storage. 


DS6010 PC PORT SPECIFICATION 

ORGANIZATION: Two 32Kx 8 Memory Blocks 
INPUT CONNECTION: IBM PC XT AT Expansion Bus 
OUTPUT CONNECTION: JEDEC 28-Pin Bytewide Sockets 
ACCESS TIME: 1 uS per Byte Maximum* 

TEMPERATURE RANGE: OX to 70X 
SIZE: 1/2 Length I/O Card 

5.5 Inches Long x 3.2 Inches High 
REAL TIME CLOCK ACCURACY: ± 1 Minute/Month@25X 
SOFTWARE: PC DOS Compatible 
POWER CONSUMPTION: 500 MW Maximum 
ADDRESS MAP RANGE: 1 Megabyte 

*Performance can be enhanced by lowering the value of the cycle stretch delay line. 
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Dallas Semiconductor 
Byte Wide Cable Harness 


DS9000 


FEATURES 

• Converts 30 position card edge to popuiar 
byte wide 28 pin socket 

• Bifurcated cantiiever beam card edge 
design provides redundant contact 

• Mechanical keys provide proper insertion 
and withdrawal of Dallas Semiconductor 
DS1217 Nonvolatile Memory Cartridges 

• 28 position dip plug inserts Into any stan¬ 
dard 28 position I.C. Socket 

• Color stripe Indicates pin one on 28 pin 
dip plug 

• Standard six Inch cable length 

• Interfaces directly to the DS6010 P.C. 
Port 


DESCRIPTION 

The DS9000 is a specially designed cable 
harness which converts Dallas Semiconduc¬ 
tor DS1217 Nonvolatile Memory Cartridges or 
any other 30 position card edge to the popular 
Byte Wide 28 Pin Socket. An additional 
ground lead, and dual key positions allow for 



proper insertion and withdrawal of Nonvolatile 
Memory Cartridges. A six inch cable length 
allows for flexibility in end application but does 
not substantially effect the performance char¬ 
acteristics of the DS1217 Memory Cartridge. 
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3 ^ Dallas Semiconductor 

" Cartridge Housing DS9002 


FEATURES 

• Two piece snap together construction 

• Matches form factor of Dailas 
Semiconductor nonvoiatile memory 
cartridges 

• Made of rugged, flame retarded ABS 
plastic 

• Accepts DS9003 prototype cartridge 
P.C.B. 

• Openning for switch or jumper 

• Component clearance of .175” solder side, 
.200” circuit side using .062” P.C.B. 




DESCRIPTION 

The DS9002 is a rugged, two piece snap 
together cartridge housing designed for use in 
any portable cartridge application. Compo¬ 
nents can be either thru hole mounted or 
surface mounted on both sides depending 


upon density requirement and board design. 
The outside profile of the P.C.B. should match 
the DS9003 prototype P.C.B. Applications 
include Nonvolatile Static RAM, ROM, or 
EPROM memory cartridges. 
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Cartridge Housing 
DS9002 


DIM. 

INCHES 

MIN. 

MAX. 

A 

3.020 

3.040 

B 

2.280 

2.300 

C 

.590 

.610 

D 

.440 

.460 

J 

.1 15 

.135 

K 

.115 

.135 

L 

.140 

.160 

M 

1.760 

1.790 

N 

.040 

.060 




r 

C 

L 


' — 


0 


IT 

--M-H 
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Dallas Semiconductor 
Cartridge Proto Board 


DS9003 


FEATURES 

• Matches profile of DS1217 Nonvolatile 
memory cartridges 

• Plated through hole pattern for wire wrap 
or solder mount development 

• Allows for a single double sized cartridge 
or two standard size cartridges 

• Gold plated card edge fingers 

• Connects to standard 28 pin bytewide 
socket via DS9000 

• Key slots provide for proper Insertion and 
removal 

• Separate full length power and ground 
buses for ease of layout 


DESCRIPTION 

The DS9003 Is a developmental printed circuit 
board for prototyping portable hand held car¬ 
tridges . Thirty gold plated card edge connec¬ 
tions conform to the popular 28 pin bytewide 
socket pIn-out when used with the DS9000 



cable harness . The card profile matches that 
of the DS1217 nonvolatile memory cartridges 
and can be used with the DS9002 cartrige 
housing. 
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9? Dallas Semiconductor 
Cartridge Clip 


DS9020 


FEATURES ^ 

• Holds up to eight nonvolatile 
read/write memory Cartridges 

• Fits within the panel opening of a half- 
height 5V4 " disk drive 

• Mounts with same brackets as disk 
drive 

• Accepts Cartridges ranging from 16K 
to 4M bits for capacity of up to 4M 
bytes 

• Four user-insertable Cartridges plug 
into the front 

• Four removable Cartridges plug into 
the rear 

• Standard Bytewide pinout connects to 
JEDEC 28-pin DIP socket via ribbon 
cable 

• Software-controlled banks maintain 
32Kx8 JEDEC pin compatabllity 

• Indicator illuminates red while data is 
transferring 

• Rugged and durable construction 

• Wide operating temperature range of 
0"C to 70 °C 



DESCRIPTION 

The DS9020 Cartridge Clip is a housing with circuitry designed to interface up to eight non¬ 
volatile read/write memory Cartridges to a computer memory bus. The complete unit will fit 
in the same space which could otherwise hold a standard 5 y 4 " half-height floppy or hard 
disk drive. Using a total of 8 DS1217M-4 memory Cartridges in the DS9020 gives a density of 
4 megabytes of transportable nonvolatile memory with access time of Static RAM. Four user- 
insertable memory Cartridges plug into the front of the Cartridge Clip while four removable 
Cartridges plug into the rear. The Cartridge Clip connects to the computer via a ribbon cable 
into a standard Bytewide JEDEC 28-pln DIP socket. Software-controlled bank switching 
techniques provide an expandable memory through a 32Kx8 window within the host com¬ 
puter’s memory map. The DS9020 Cartridge Clip provides a rugged, solid-state storage alter¬ 
native to rotating magnetic memory. 
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OPERATION 

The DS9020 Cartridge Clip includes switching circuitry for up to 8 DS1217 Cartridges. Con¬ 
nection to a computer memory bus is made via a 28-pin DIP adapter with the pinout as shown 
in Figure 1. Normal read and write memory cycles are directed through the 28-pin DIP and rib¬ 
bon cable to one of eight Cartridges. (See the data sheet on the DS1217A and DS1217M car¬ 
tridges for normal read and write cycle timing.) Cartridges are selected by a software-con¬ 
trolled switch which selects only one Cartridge at a time. An indicator on the front of the Car¬ 
tridge Clip illuminates while the data is being transferred. 

CARTRIDGE selection 

Initially, on power up, all of eight possible Cartridges in the Cartridge Clip are deselected. 
Cartridge selection is accomplished by matching a predefined pattern stored within the car¬ 
tridge Clip with a 16-cycle sequence on address lines Ag, Ai, A 2 and A 3 . Prior to sending the 
16-cycle sequence which will set the bank switch, a read cycle with bit patern 1111 on ad¬ 
dress inputs Aq, a-], A 2 and A 3 must be executed to initiate_pattern entry. Each set of ad¬ 
dress inputs is clocked into the the Cartridge Clip when the CE pin (Cartridge Clip enable) is 
driven low. All 16 inputs to the Cartridge Clip must be consecutive read or write cycles. The 
first eleven cycles must match the exact bit pattern as shown in Table 1. The last five cycles 
must match the exact bit pattern as shown for address inputs A-), A 2 and A 3 ; however, ad¬ 
dress line Ag defines the Cartridge number to be enabled as per Table 2 . 

Switching to a selected Cartridge occurs on the rising edge of Cartridge Clip enable when 
thelast set of bits is Input and a match has been established. After Cartridge selection, sub¬ 
sequent Cartridge Clip enables will be directed to the selected Cartridge with additional 
propagation delay of 150 ns. (Note: this additional delay must be added to the respective 
DS1217 Cartridge performance specifications when considering overall read and write cycle 
times.) The selected Cartridge position can be determined from Figure 2. Figure 3 is a block 
diagram and Figure 4 is an electrical wiring diagram of the DS9020. Figure 5 shows the me¬ 
chanical and dimensional considerations for the Cartridge Clip. 

ADDITIONAL ACCESSORIES AVAILABLE 

Dallas Semiconductor offers the DS6010 PC Port which is an I/O expansion board that will 
connect the DS9020 into PC, XT, AT and compatible computers. For additional information 
contact Dallas Semiconductor. 


CARTRIDGE CLIP Figure 1 
28-Pin DIP Plug Interface Pinout 


^ Ribbon Cable 
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ADDRESS INPUT PATTERN Table 1 


Bit Sequence 


Address 

Inputs 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Ao 

1 

0 

1 

0 

0 

0 

1 

1 

0 

1 

0 

X 

X 

X 

X 

X 

Al 

0 

1 

0 

1 

1 

1 

0 

0 

1 

0 

1 

0 

0 

0 

1 

1 

A2 

1 

0 

1 

0 

0 

0 

1 

1 

0 

1 

0 

1 

1 

1 

0 

0 

A3 






1 

0 

0 



1 







X See Table 2 


BANK SELECT CONTROL Table 2 


Bank 

Selected 

Aq Bit Sequence 

11 12 13 14 15 

All Cartridges Off 

0 

DON’T 

CARE 

DON’T 

CARE 

DON’T 

CARE 

DON’T 

CARE 

Cartridge A 

1 

0 

0 

0 

0 

Cartridge B 

1 

0 

0 

0 

1 

Cartridge C 

1 

0 

0 

1 

0 

Cartridge D 

1 

0 

0 

1 

1 

Cartridge E 

- 1 

0 

1 

0 

0 

Cartridge F 

1 

0 

1 

0 

1 

Cartridge G 

1 

0 

1 

1 

0 

Cartridge H 

1 

0 

_I 

1 I 

1 

1 
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Figure 2 


FRONTSIDE 



ABSOLUTE MAXIMUM RATINGS* 

Voltage on any Pin Relative to Ground -O.SV to +7.0V 
Operating Temperature 0®C to 70 °C 
Storage Temperature -40to 85 

*This is a stress rating only and functional operation of the device at these or any other con¬ 
ditions above those indicated in the operation sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods of time may affect 
reliability. 

RECOMMENDED D.C. OPERATING CONDITIONS (0 X to 70 X) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Pin 28 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

1 

Input High Level 

V|H 

2.2 


Vcc+ 0.3 

V 

1 

Input Low Level 

V|L 

-0.3 


+ 0.8 

V 

1 
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D.C. ELECTRICAL CHARACTERISTICS 


(0 X to 70 X, Vcc = 5V ± 10 %) 


PARAMETER 


Operating Current 


Operating Current 


Operating Current 


Input Drive 
Low Level 

Input Drive 
High Level 

Output Drive 


SYMBOL 


ICC1 


TYP MAX UNITS NOTES 
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DS1217M CARTRIDGE TIMING WHILE INSTALLED IN THE DS9020 

A.C. ELECTRICAL CHARACTERISTICS (0°C to 70°,VcC = 5V ± 10%) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Read Cycle Time 

tRC 

440 



ns 


Access Time 

tACC 



400 

ns 


OE to Output Vaiid 

tOE 



275 

ns 


CE to Output Vaiid 

too 



400 

ns 


OEorCEto 

Output Active 

tCOE 

50 



ns 


Output High Z 

From Deselection 

tOD 



125 

ns 


Output Hold From 
Address Change 

tOH 

10 



ns 


Read Recovery Time 

tRR 

40 



ns 


Write Cycle Time 

two 

440 



ns 


Write Pulse Width 

twp 

350 



ns 


Address 

Set Up Time 

tAW 

40 



ns 


Write 

Recovery Time 

tWR 

40 



ns 


Output High Z 

From WE 

tODW 



100 

ns 


Output Active 

From WE 

tOEW 

10 



ns 


Data Set Up Time 

tDS 

280 



ns 


Data Hold Time 

From WE | 

tDH 

25 



ns 



See DS1217M data sheet for timing diagrams. 
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TIMING DIAGRAM—CARTRIDGE SELECTION 



NOTES: 

1. All voltages are referenced to ground (Pin 14). 

2. Cartridge Clip empty. 

3. Cartridge Ciip ioaded to capacity with CE at 
high levei. 

4. Cartridge Ciip ioaded to capacity with CE at low 
level. 

5. Includes all address, data and control lines. 

6. Output drive comes from installed Cartridge. 


Figure 3 



THE DS1231 POWER MONITOR PROVIDES FAIL DETECTION AND POWER-UP RESET 
FUNCTIONS. ACCESS TO THE CARTRIDGE UNITS IS DENIED WHEN POWER IS LOW 
AND UNTIL UNIT SELECTION PROTOCOL IS ACTIVATED ON SYSTEM POWER-UP. 
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DS9020 
Cartridge Clip 


Figures 


DIM. 

INCHES 

MIN. 


A 

5.700 

llllEESEIliil 

B 

1.605 


C 

6.460 


D 

2.045 


E 

3.100 

BIQ3H 

F 

1.210 


G 

.390 

mbqh 


.REMOVABLE 
CARTRIDGE 









Security Products 





DS1204U 


8” Dallas Semiconductor 
Electronic Key 


FEATURES 

• Cannot be deciphered by reverse 
engineering 

• Partitioned memory thwarts pirating 

• User insertable packaging allows per¬ 
sonal possession 

• Exclusive blank keys on request 

• Appropriate Identification can be made 
with a 64 bit reprogrammable memory 

• Unreadable 64 bit security match code 
virtually prevents deciphering by exhaus¬ 
tive search with over 1019 possibilities 

• 128 bits of secure read/write memory 
creates additional barriers against 
hackers by permitting data changes as 
often as needed 

• Rapid erasure of identification security 
match code, and secure read/write mem¬ 
ory can occur if tampering is detected 

• User insertable 

• Over 10 years of data retention with no 
limitations or restrictions on write cycle 

• Low power CMOS circuitry 

• 4 million bits/second data rate 

• Durable and rugged 

• Applications Include software authoriza¬ 
tion, gray market software protection, 
proprietary data, financial transactions, 
secure personnel areas, and system ac¬ 
cess control 


PIN CONNECTIONS 



PIN NAMES 

Pini—Vcc +5 VOLTS 

Pin 2 - RST RESET 

Pin 3 — DO DATA INPUT/OUTPUT 

Pin 4 — CLK CLOCK 

Pin 5 — GND GROUND 



DESCRIPTION 

The DS1204U Electronic Key is a miniature security system which stores 64 bits of user de¬ 
finable identification code and a 64 bit security match code which protects 128 bits of read/ 
write nonvolatile memory. The 64-bit identification code and the security match code are pro¬ 
grammed into the key via a special program mode operation. After programming, the key 
follows a special procedure with a serial format to retrieve or update data. 
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Interface cost to a microprocessor is m inimize d by on-chip circuitry which permits data 
transfer with only three signals: CLOCK, RESET, and PATA INPUT/OUTPUT. 

Low pin count and a guided entry for a mating receptacle overcomes mechanical problems 
normally encountered with conventional Integrated circuit packaging, making the device 
transportable and user insertable. 

OPERATION—NORMAL MODE 

The Electronic Key has two modes of operation: the normal mode and the program mode. 
The block diagram (Figure 1) illustrates the mai n ele ments of the key when used in the nor¬ 
mal mode. To initiate data transfer with the key, RST is taken high and 24 bits are loaded into 
the command register on each low to high transition of the CLK input. The command register 
must match the exact bit pattern which defines normal operation for read or write or communi¬ 
cations is ignored. If the command register Is loaded properly, communications are allowed to 
continue. The next 64 cycles to the key are read. Data is clocked out of the key on the high to 
low transition of the clock from the identification memory. Next, 64 write cycles must be 
written to the compare register. These 64 bits must match the exact pattern stored in the 
security match memory. If a match is not found, access to additional information Is denied. 
Instead, random data is output for the next 128 cycles when reading data. If write cycles are 
being executed, the write cycles are ignored. If a match is found, access is permitted to a 
128-bit read/write nonvolatile memory. Figure 2 is a summary of normal mode operation and 
Figure 3 Is a flow chart of the normal mode sequence. 


BLOCK DIAGRAM — NORMAL MODE Figure 1 

D/Q 
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SEQUENCE — NORMAL MODE Figure 2 


Protocol 


Command Word 


Identification 


64 Read Cycles 
Match 
Secure Memory 
128 Reads or Writes 


Security Match 


64 Write Cycles 


FLOW CHART — NORMAL MODE Figure 3 


RESET High 


Write Command Protocol 


NO Match 

—for Read or 
Write 


Read 64 Bits Identification 


Write 64 Bits Security Match 



- 

Output Garbled 

Data 




Read or Write 
128 Bits Based 
on Protocol 


Secure N.V. RAM 


RESET Low I Output in High Z 
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PROGRAM MODE 


The block diagram of Figure 4 illustrates th e ma in elements of the key when used In the 
program mode. To initiate the program mode, RST Is driven high and 24 bits are loaded into 
the command register on each low to high transition of the CLK Input. The command register 
must match the exact pattern which defines program operation. If an exact match is not 
found, the remainder of the program cycle is ignored. If the command register Is properly 
loaded, then the next 128 bits which follow are written to the identification memory and the 
security match memory. Figure 5 is a summary of program mode operation and Figure 6 is a 
flow chart of program mode operation. 


BLOCK DIAGRAM — PROGRAM MODE Figure 4 


D/Q 



SEQUEHCE — PROGRAM MODE Figure 5 


Protocol 


Identification 


Security Match 


Command Word 


64 Write Cycles 


64 Write Cycles 
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FLOW CHART — PROGRAM MODE Figure 6 



COMMAND WORD 

Each data transfer for the normal and program mode begins with a three byte command 
word as shown in Figure 7. As defined, the first byte of the command word specifies whether 
the 128 bit nonvolatile memory will be written into or read. If any one of the bits of the first 
byte of the command word fails to meet the exact pattern of read or write, the data transfer 
will be aborted. 

The 8 bit pattern for read is 01100010. The pattern for write is 10011101. The first two bits of 
the second byte of the command word specify whether the data transfer to follow is a pro¬ 
gram or normal cycle. The bit pattern for program is 0 in bit 0 and 1 in bit 1. The program 
mode can be selected only when the first byte of the command word specifies a write. If the 
program mode is specified and the first byte of the command word does not specify a write, 
data transfer will be aborted. The bit pattern which selects the normal mode of operation Is 1 
in bit 0 and 0 in bit 1. The other two possible combinations for the first two bits of byte 2 will 
cause data transfer to abort. 

The remaining 6 bits of byte 2 and the first 7 bits of byte 3 form unique patterns which allow 
multiple keys to reside on a common bus. As such, each respective code pattern must be 
written exactly for a given device or data transfer will abort. Dallas Semiconductor has 5 pat¬ 
terns available as standard products per the chart In Figure 7. Each pattern corresponds to a 
specific part number. Under special contract with Dallas Semiconductor the user may 
specify any bit pattern other than that specified by Dallas Semiconductor as unavailable. 
The bit pattern as defined by the user must be written exactly or data transfer will abort. The 
last bit of byte 3 of the command word must be written to logic 1 or data transfer will abort. 

NOTE: Contact Dallas Semiconductor Sales Office for special command word code 
assignment which makes possible an exclusive blank key. 


435 








COMMAND WORD Figure 7 



DS1204U-5 















RESET AND CLOCK CONTROL _ _ 

All data transfers are initiated by driving the RST input high. The RST Input serves three func¬ 
tions. First, it turns on control lo gic w hich allows access to the command register for the 
command sequence. Second, the RST signal prov ides a power source for the cycle to follow. 
To meet this requirement, a drive source for RST of 2 mA @ 3.0 volts Is requ ired. However, if 
the Vqc pin Is connected to a 5 volt source within nominal limits, then RST is not used as a 
source of power and Input level s rev ert to normal V|h and Vjl inputs with a drive current re¬ 
quirement of 500 uA. Third, the RST signal provides a method of terminating data transfer. 

A clock cycle is a sequence of a falling edge followed by a rising edge. For data inputs, the 
data must be valid during the rising edge of a clock cycle. Command bits and data bits are in¬ 
put on the rising edge of the clock and data bits are output on the falling edge of the clock. 
All data transfer terminates If the RST pin Is low and the DQ pin g oes to a high imp edance 
state. When data transfer to the key is terminated and using RST, the transition of RESET 
must occur while the clock is at high level to avoid disturbing the last bit of data. Data 
transfer Is illustrated in Figure 8 for normal mode and Figure 9 for program mode. 

KEY CONNECTIONS 

The key Is designed to be plugged Into a standard 5 pin 0.1 inch center SIP receptacle. A 
guide is provided to prevent the key from being plugged In backwards and aid in alignment of 
the receptacle. For portable applications, contact to the ke y pin s can be determined to in¬ 
sure connection integrity before data transfer begins. CLK, RST, and DATA INPUT/OUTPUT 
all have internal 20K Ohm pull down resistors to ground which can be sensed by a reading 
device. 
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DATA TRANSFER — NORMAL MODE Figure 8 



DATA TRANSFER — PROGRAM MODE Figure 9 



WORD 64 BITS 64 BITS 
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ABSOLUTE MAXIMUM RATINGS* 

VOLTAGE ON ANY PIN RELATIVE TO GROUND — -1 .OV to + 7V 

OPERATING TEMPERATURE — 0°C to TO^C 

STORAGE TEMPERATURE — -40°Cto+70°C 


*This is a stress rating only and functional operation of the device at these or any other conditions above those indicated in the operation sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods of time may affect reliability. 


RECOMMENDED D.C. OPERATING CONDITIONS (0 °C to 70 °C) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Logic 1 

V|H 

2.0 



V 

1,8,10 

Logic 0 

V|L 

-0.3 


+ 0.8 

V 

1 

RESET Logic 1 

V|HE 

3.0 



V 

1,9,11 

Supply 

vcc 

4.5 

5.0 

5.5 

V 

1 


D.C. ELECTRICAL CHARACTERISTICS (0°C to 70°C, Vcc = 5V ±10%) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Input Leakage 

l|L 



+ 500 

aA 

4 

Output Leakage 

Ilo 



+ 500 

/iA 


Output Current @ 2.4V 

lOH 

-1 



mA 


Output Current @ 0.4V 

IQL 



+ 2 

mA 


RST Input Resistance 

zrst 

10 


40 

KO 


D/Q Input Resistance 

zdq 

10 


40 

KO 


CLK Input Resistance 

ZCLK 

10 


40 

KO 


RST Current @3.0V 

I RST 



2 

mA 

6,9,13 

Active Current 

icci 



6 

mA 

6 

Standby Current 

ICC2 



2.5 

mA 

6 
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CAPACITANCE (tA =25°C) 


PARAMETER 

SYMBOL 

MAX 

UNITS 

NOTES 

Input Capacitance 

C|N 

5 



Output Capacitance 

Gout 

7 

PF 



A.C. ELECTRICAL CHARACTERISTICS (0°C to 70°C, Vcc = 5V ± 10%) 

































TIMING DIAGRAM — READ DATA 



1. All voltages are referenced to GND. 

2. Measured at V|h = 2.0 or V|l = .8V and 10 ns maximum rise and fall time. 

3. Measured at Vqh = 2.4 volts and Vql = 0-4 volts. 

4. For CLK, D/Q, and 

5. Load capacitance = 50 pF. 

6. Measured with outputs open. 

7. Measured at V|h of RST = 3.0Vwhen RST supplies power. 

8. Log ic 1 m aximum is Vqc + 0-3 volts if the Vqc supplies power and RST + 0.3 volts if 
the RST pin supplies power. 

9. Applies to RST when Vqq < 3.0 V. 

10. Input levels apply to CLK, DQ, a nd R ST while Vqc ‘s within nominal limits. When Vcc is 
not connected to the key, then RST input reverts to V|he- 

11. RST Logic 1 max imum is Vqc +0-3 volts If the Vqc Pi'^ supplies power and 5.5 volts 
maximum if RST supplies power. 

12. Each DS1204U is marked with a 4-digit code AABB. AA designates the year of manufac¬ 
ture. BB designates the week of manufacture. The expected tpR is defined as starting at 
the date of manufacture. 

13. Average A.C. RST current can be determined using the following formula: 

•total = 2 Iload d.c. + (4 x 10“^) (Cl + 140) f 
•total ^^cI Iload ^*'6 i^ Cl is in pF; f is in MHZ. 

Applying the above formula, a load capacitance of 50 pF running at a frequency of 4.0 
MHZ gives an Ijotal of 5 MA. 

14. When RST is supplying power tcWH nnust be increased to 100 ms. 
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Electronic Key 
DS1204U 


INCHES 




MAX. 

A 

.610 

.630 

B 

.740 

.760 

C 

.310 

.330 

D 

.100 

.110 

E 

.515 

.525 

F 

.100 

.110 

G 

.100 

.110 

H 

.110 

.130 

J 

.030 

.050 

K 

.045 


L 

.045 

.055 

M 

.100 

.110 



























































j|& Dallas Semiconductor preliminary 

TIMEKEY DS1207 


FEATURES 

• Cannot be deciphered by reverse engin¬ 
eering 

• Time allotment from 1 day to 512 days for 
trial periods, rentals, and leasing 

•Partitioned memory thwarts pirating 

• User insertable packaging allows person¬ 
al possession 

• Exclusive blank keys on request 

• Appropriate identification can be made 
with a 64 bit reprogrammable memory 

• Unreadable 64 bit match code virtually 
prevents discovery by exhaustive search 
with over 10^^ possibilities 

• Random data generation on incorrect 
match codes obscures real accesses 

• 384 bits of secure read/write memory 
creates additional barriers against 
hackers by permitting data changes as 
often as needed 

• Rapid erasure of identification security 
match code, and secure read/write 
memory can occur if tampering is 
detected 

• Durable and rugged 

• Applications include software authorization, 
gray market software protection, proprietary 
data, financial transactions, secure person¬ 
nel areas, and system access control 


PIN CONNECTIONS 



PIN NAMES 

pin 1- no connection 

pin 2- RST reset 

pin 3- DQ data input/output 

pin 4- CLK clock 

pin 5- GND ground 


DESCRIPTION 

The DS1207 TImeKey Is a miniature security system which stores 64 bits of user definable 
identification code and a 64 bit security match code which protects 384 bits of read/write 
nonvolatile memory. The 64 bit identification code, and the security match code, are 
programmed into the TImeKey via a special program mode operation. After programming, the 
TImeKey follows a special procedure with a serial format to retreive or update data. The TImeKey 
is set to expire in from one day to 512 days or Infinity, as specified by the customer. The TImeKey 
starts its countdown from the first access by the end user. 
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Interface cost to a microprocesso r is min imized by on-chip circuitry which permits data 
transfer with only three signals: CLOCK, RESET, and DATA INPUT/OUTPUT. Low pin count 
and a guided entry for a mating receptacle overcomes mechanical problems normally encoun¬ 
tered with conventional integrated circuit packaging, making the device transportable and user 
insertable. 

OPERATION - NORMAL MODE 

The TimeKey has two modes of operation: The normal mode and the program mode. 
The normal mode of operation provides the functions of reading and writing the 384 bit secure 
memory. The block diagram (Figure 1) illustrates the main elements of the TimeKey when used 
in the normal mode. To initiate data transfer with the TimeKey RST Is taken high and 24 bits are 
loaded Into the command register on each low to high transition of the CLK input. The command 
register must match the exact bit pattern which defines normal operations with a function code 
of read or write. If one of these patterns is not matched, communication is Ignored. If the 
command register is loaded properly, communications are allowed to continue. Data is clocked 
out of the TimeKey on the high to low transition of the clock. If the pattern matched In the 
command register calls for a normal read or write, the next 64 cycles following the command 
word are read and data is clocked out of the identification memory. The next 64 write cycles are 
written to the compare register (Figure 2). These 64 bits must match the exact pattern stored 
in the security match memory. If a match is not found, access to additional Information is denied. 
Instead, if normal read mode is selected, random garbled data is output for the next 384 cycles. 
If a normal write cycle is selected and a match is not achieved, the TimeKey will ignore any 
additional Information. However, when a security match is achieved, access Is permitted to the 
384 bit secure memory. 


445 




446 










OPERATION - PROGRAM MODE 

The program mode of operation provides the functions of programming the identification and 
security match memory and setting and reading the amount of time the TimeKey can be used. 
The block diagram of Figure 3 illustrates the main elements of the TimeKey when used in the 
program mode. To Initiate the program mode, RST is driven high and 24 bits are loaded Into the 
command register on each low to high transition of the CLK input. The command register must 
match the exact bit pattern which defines program mode for the Identification and security match 
bits or program mode for setting and reading the amount of time for which the TimeKey can be 
used. If an exact match for one of the seven function codes of the program mode Is not found, 
the remainder of the program mode is ignored. When the command register is properly loaded 
for programming the identification and security match bits, the next 128 bits which follow are 
written to the identification and security match memory (Figure 4). When this mode of operation 
is Invoked, all memory contents are erased. 

SETTING AND READING TIME REMAINING 

There are six functions of the program mode which are used to set or read the amount 
of time in which the TimeKey will allow full operation. To init iate any of the six functions of the 
program mode used for setting and reading time remaining, RST is driven high and 24 bits are 
loaded into the command register on each low to high transition of the CLK input. If the command 
register is properly loaded with the function code for reading the 20 bit day clock counter, the next 
20 bits will be output (LSB first) as a binary count of the amount of time elapsed in the current 
day (see Figure 5). The time can be calculated by dividing this count reading by 2^° (20 bits is 
equal to 1,048,576 counts). One minus this result is the fraction of a day remaining. The 20 
bit day clock counter is driven by an internal oscillator which has a period of 82.4 ms. If the 
command register is properly loaded with the function code for reading the 9 bit number of days 
counter, the next 9 bits will be output (LSB first) as a binary count of the days remaining (see 
Figure 6). This count is decremented each time the day clock counter rolls over to zero. When 
the number of days remaining counter rolls through zero, normal and program mode write cycles 
are inhibited. If program mode read cycle to the number of days counter is attempted, the nine 
bits will be returned as all ones. 

If the command register is properly loaded with the function code for writing the nine bit 
number of days counter, the next nine bits will be input (LSB first) as a binary count of the desired 
number of days in which the TimeKey will be fully functional (see Figure 7). The number of days 
counter can be changed by writing over an entered value as often as required until the lock 
command is entered. The lock command is given when the command register Is properly loaded 
with the function code for locking up the number of days counter. The lock command consists 
of the 24 bit command word only (see Figure 8). Once the lock command Is given, all future write 
cycles to the number of days register is ignored. After the correct value has been written and 
locked into the number of days counter, the DS1207 will start counting the time from the entered 
value to zero after the first access to the TimeKey is executed provided the arm oscillator bit Is 
set. The arm oscillator bit Is set when the command register has been properly loaded with the 
function code for arming the oscillator. The arm oscillator command consists of the 24 bit 
command word only (see Figure 9). One other command is also available for use in setting and 
reading time remaining. A stop oscillator command Is given when the command register is 
properly loaded with the function code for stopping the oscillator. The stop oscillator command 
consists of the 24 bit command word only (see Figure 10). This command will only execute prior 
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FIGURE 2 


FLOW CHART ~ NORMAL MODE *«- READ OR WRITE SECURE READ/WRITE MEMORY 



24 BITS INCLUDING 
FUNCTION CODE 


IDENTIFICATION 

SECURITY MATCH 


SECURE READ/WRITE 
MEMORY 


OUTPUT IN HIGH Z 


SEQUENCE ~ NORMAL MODE ~ READ OR WRITE SECURE MEMORY 

FUNCTION MODE IDENTIFICATION SECURITY WATCH 
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FIGURE 3 


BLOCK DIAGRAM ~ PROGRAM MODE 


DO 










FIGURE 4 


PROGRAM MODE ~ PROGRAM IDENTIFICATION AND SECURITY 
MATCH MEMORY 



24 BIT INCLUDING 
FUNCTION CODE 


IDENTIFICATION 


SECURITY MATCH 


OUTPUT IN HIGH Z 


SEQUENCE-PROGRAM MODE-PROGRAM IDENTIFICATION 
AND SECURITY MATCH BITS 


FUNCTION MODE IDENTIFICATION SECURITY WATCH 


COMMAND WORD 


64 WRITE CYCLES 


64 WRITE CYCLES 
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FIGURE 5 


FLOW CHART - PROGRAM MODE ~ READING THE 20 BIT 
DAY CLOCK COUNTER 



24 errs including 
FUNCTION code 


day CLOCK 
COUNTER 


OUTPUT IN HIGH Z 


SEQUENCE - PROGRAM MODE - READING THE 20 BIT 
DAY clock COUNTER 


FUNCTION CODE 


DAY CLOCK COUNTER 











FIGURE 6 


FLOW CHART - PROGRAM ~ READING THE 9 BIT 
NUMBER OF DAYS COUNTER 



24 BITS INCLUDING 
FUNCTION CODE 


NUMBER OF DAYS 
COUNTER 


OUTPUT IN HIGH Z 


SEQUENCE - PROGRAM MODE - READING THE 9 BIT NUMBER 
OF DAYS COUNTER 

FUNCTION CODE DAY CLOCK COUNTER 
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FIGURE 7 


FLOW CHART - PROGRAM MODE-WRITING THE 
NUMBER OF DAYS COUNTER 



24 BITS INCLUDING 
FUNCTION CODE 


NUMBER OF DAYS 
COUNTER 


OUTPUT IN HIGH Z 


SEQUENCE-PROGRAM MODE-WRITING THE NUMBER OF DAYS COUNTER 
FUNCTION CODE DAY CLOCK COUNTER 










FIGURE 8 


FLOW CHART - PROGRAM MODE - LOCK NUMBER OF DAYS REGISTER 



24 errs including 

FUNCTION CODE 


NUMBER OF DAYS 
COUNTER 


OUTPUT IN HIGH Z 
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to issuing a lock command. After the lock command is issued, stop oscillator commands are 
ignored. 

A sequence for properly setting the expiration time of the DS1207 is as follows (see 
Figure 11): First program the identification and security match bits to the desired value. Also 
use normal mode operation to write the appropriate secure data. Second, write the number of 
days remaining register to the desired value. This number can be Immediately verified by reading 
the number of days remaining. Next, arm the oscillator by writing the appropriate command. 
Then do a normal mode read. This action will start the internal oscillator. Now read the 20 bit 
day clock counter several times to verify that the oscillator is running. After oscillator activity 
has been verified, issue the stop oscillator command. Now the lock command should be Issued 
followed by the arm oscillator command. The TimeKey will start to count down to expiration on 
the next access. The oscillator verification portion of this sequence is not required and can be 
deleted when speed In setting time remaining is important. 


FIGURE 9 

FLOW CHART - PROGRAM MODE-ARM OSCILLATOR 








FIGURE 10 


I 


FLOW CHART - PROGRAM MODE - STOP OSCILLATOR 








FIGURE 11 

SETTING THE TIME UNTIL EXPIRATION OF THE DS1207 


Step 1 

Step 2 

Step 3 
Step 4 
Step 5 

Step 6 
Step 7 
Step 8 

Note: 


Program identification memory 
Program security match bits 
Write normal mode secure data 

Program write the number of days remaining 
Program read the number of days remaining for 
verification 

Issue arm oscillator command 
Do a read of any kind 

Program read the day clock counter several times 
(verify that the oscillator is running) 

Issue the stop oscillator command 

Issue the lock command 

Issue arm oscillator command 

(time of expiration will start on first access) 


Step 3 through Step 6 are not required. Dallas 
Semiconductor tests and guarantees that the oscillator 
will start without verification 
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COMMAND WORD 

Each data transfer for normal and program mode begins with a three byte command word 
as shown in Figure 12. As defined, the first byte of the command word specifies the function 
code. There are eight function codes which are acceptable (Figure 13). If any one of the bits 
of the first byte of the command word fails to meet one of the exact patterns for function codes, 
the data transfer will be aborted. 

The first two bits of the second byte of the command word specify whether the data 
transfer to follow Is program or normal mode. The bit pattern for program mode Is 0 in bit 0 and 
1 in bit 1. The bit pattern for normal mode Is a 1 in bit 0 and a 0 in bit 1. The other two possible 
combinations for the first two bits of byte 2 will cause transfer to abort. The program mode can 
be invoked with one of seven function codes; program identification and security match, read the 
20 bit day clock counter, read the number of days count, write the number of days count, lock 
number of days count, arm oscillator, and stop oscillator. 

The remaining 6 bits of byte 2 and the first 4 bits of byte 3 must be written to logic 0 or 
data transfer will abort. Under special contract with Dallas Semiconductor, these bits may be 
defined by the user as any bit pattern other than that specified by Dallas Semiconductor as 
unavailable. The bit pattern as defined by the user must be written exactly or data transfer will 
abort. The last four bits of byte 3 of the command word must be written 1011 or data transfer 
will abort. Table 1 is a summary of the command words In hexidecimal as they apply to all 
function codes for both program mode and normal mode. 

Note: Contact Dallas Semiconductor Sales Office for special command word code 
assignment which makes possible an exclusive blank TImeKey. 


FIGURE 12 

COMMAND WORD 



USER DEFINABLE BITS (UDB) ~ CONTACT DALLAS SEMICONDUCTOR FOR SPECIAL 
COMMAND WORD CODE ASSIGNMENT WHICH MAKES AN EXCLUSIVE BLANK KEY. 
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FIGURE 13: FUNCTION CODES - FIRST BYTE OF COMMAND WORD 


MSB 


LSB 


0 

1 

1 

0 

0 

0 

1 

0 
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0 

0 

1 

1 

1 

0 

1 


1 

1 

1 

1 

0 

0 

0 

1 


1 

1 

1 

1 

0 

0 

1 

0 


1 

1 

1 

1 

0 

0 

1 

1 


1 

1 

1 

1 

0 

1 

0 

0 


1 

1 

1 

1 

0 

1 

0 

1 


1 

1 

1 

1 

0 

1 

1 

0 


READ 


WRITE 


READ DAY CLOCK 
COUNTER 


WRITE NUMBER OF 
DAYS REMAINING 


READ NUMBER OF 
DAYS REMAINING 


STOP OSCILLATOR 


ARM OSCILLATOR 


LOCK NUMBER OF 
DAYS COUNT 
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RESET AND CLOCK CONTROL 

All data transfers are initiated by driving the RST input high. The reset input serves three 
functions. First, it turns on control logic which allows access to the command register for the 
command sequence. Second, the RST signal provides a power source for the cycle to follow. 
To meet this requirement, a drive source for RST of 2 MA @ 3.0 volts is required. Third, the RST 
signal provides a method of terminating data transfer. 

A clock cycle is a sequence of a falling edge followed by a rising edge. For data inputs, 
the data must be valid during the rising edge of a clock cycle. Command bits and data bits are 
input on the rising edge of the clock and data bits are output on the falling edge of the clock. All 
data transfer terminates if the RST pin is low and the DQ pin goes to a high impedance state. 
Data transfer is illustrated in Figure 14 for normal mode and Figure 15 for program mode. 

TIMEKEY CONNECTIONS 

The TimeKey is designed to be plugged Into a standard 5 pin 0.1 inch center SIP 
receptacle. A guide is provided to prevent the TimeKey from being plugged in backwards and 
aid in alignment of the receptacle. For portable applications, contact to the TimeKey pins can 
be determined to insure connection integrity before data transfer begins. CLK, R^, and Data 
Input/Output all have 20K OHM pull down resistors to ground which can be sensed by a reading 
device. 


TABLE 1 IS A SUMMARY OF THE COMMAND WORDS IN HEXIDECIMAL AS THEY APPLY TO ALL FUNCTION CODES FOR 
BOTH PROGRAM MODE AND NORMAL MODE 


TABLE 1 


MODE 

FUNCTION 

COMMAND WORD 

NORMAL 

READ 

BO 

01 

62 

NORMAL 

WRITE 

BO 

01 

9D 

PROGRAM 

WRITE 

BO 

02 

9D 

PROGRAM 

READ DAY CLOCK COUNTER 

BO 

02 

FI 

PROGRAM 

READ DAYS REMAINING 

BO 

02 

r3 

PROGRAM 

WRITE DAYS REMAINING 

BO 

02 

F2 

PROGRAM 

ARM OSCILLATOR 

BO 

02 

F5 

PROGRAM 

LOCK NUMBER OF DAYS COUNT 

BO 

02 

F6 

PROGRAM 

STOP OSCILLATOR 

BO 

02 

F4 
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FIGURE 14 

DATA TRANSFER - NORMAL MODE READ OR WRITE SECURE READ/WRITE MEMORY 



WORD 


64 BITS 


64 BITS 


128 BITS 


FIGURE 15 


DAT TRANSFER - PROGRAM MODE ~ PROGRAM IDENTIFICATION AND SECURITY MATCH MEMORY 



WORD 


64 BITS 


64 BITS 



NOTE: THE NUMBER OF BITS WHICH FOLLOW THE COMMAND WORD WILL BE EITHER 
0. 9. OR 20 BITS BASED ON THE FUNCTION CODE. 
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-1.0Vto+7V 

0®Cto70“ 

- -40°C to +70'>C 


ABSOLUTE MAXIMUM RATINGS* 

VOLTAGE ON ANY PIN RELATIVE TO GROUND 
OPERATING TEMPERATURE 
STORAGE TEMPERATURE 

*This i$ a stress rating only and functional operation of the device at these or any other 
conditions above those indicated in the operation sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods of time may affect 
reliability. 

RECOMMENDED D.C. OPERATING CONDITIONS (0 °C to 70°C) 


PARAMETER 

SYMBOL 

MIN 

TYP. 

MAX 

UNITS 

NOTES 

Logic 1 

Vh 

2.0 



V 

1 

Logic 0 


-0.3 


+0.8 

V 

1 

RESET Logic 1 

V,HE 

3.0 



V 

1 


D C. ELECTRICAL CHARACTERISTICS (0°C to 70°C, RST- 3.0V) 


PARAMETER 

SYMBOL 

MIN 

TYP. 

MAX 

— 

UNITS 

— 

NOTES 

InputLeakage 

l,L 



+500 

uA 

4 

Output Leakage 

'to 



+500 

uA 


Output Current <§) 2.4V 

*OH 

-1 



mA 


Output Current @ 0.4V 

'a 



+2 

mA 


RST Input Resistance 

^ RST 

10 


40 

Kil 


D/Q Input Resistance 

^ DQ 

10 


40 

Kil 


CLK Input Resistance 

^CLK 

10 


40 

Kil 


^T Current 3.0V 

^RSfT 



2 

mA 

6,9 
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CAPACITANCE 


(tA - 25») 


PARAMETER 

SYMBOL 

MAX 

UNITS 

NOTES 

Input CapacitanceCIN 


5 

PF 


Output Capacitance 

^our 

7 

PF 



A.C. ELECTRICAL CHARACTERISTICS (O-C to 70 X) 


PARAMETER 

SYMBOL 

MIN 

TYP. 

MAX 

UNITS 

NOTES 

Data To CLK Setup 

^DC 

50 



ns 

2,7 

CLK to Data Hold 

^CDH 

70 



ns 

2,7 

CLK to Data Delay 

^CDD 



200 

ns 

2,3,5,7 

CLK low Time 

^CL 

250 



ns 

2,7 

CLK High Time 

^CH 

250 



ns 

2,7 

CLK Frequency 

^CLK 

D.C. 


2.0 

MHZ 

2,7 

CLK Rise & Fall 




500 

ns 

2,7 

^ To CLK Set Up 

^CC 

1 



us 

2,7 

CLK To RST Hold 

^CCH 

60 



ns 

2,7 

RST Inactive Time 

^CWH 

10 



ms 

2,7 

RST To I/O High Z 

^CDZ 



70 

ns 

2,7 
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TIMING DIAGRAM-READ DATA 



1. All voltages are referenced to GND. 

2. Measured at V,^ = 2.0 or V,l = .8V and 10 ns maximum rise and fall time. 

3. ^ Measured at = 2.4 volts and = 0.4 volts. 

4. For GLK, D/Q, and ^ 

5. Load capacitance = 50 pF. 

6. Measured with outputs open. 

7. Measured at V,^ of RST greater than or equal to 3.0V. 

8. Each DS1207 is marked with a 4-digit code AABB. AA designates the year of manufac¬ 
ture. BB designates the week of manufacture. The expected t^^p is defined as starting 

/ at the date of manufacture. 


9. Average A.C. RST current can be determined using the following formula; 

'total* = 2 + 'load D.C. + (4x1 + 280)f 

'total 'load ^ 

Applying the above formula, a load capacitance of 50 pF running at a frequency of 2.0 MHZ 
gives an of 1.6 MA. 
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DS1207 

TIMEKEY 
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!■ Dallas Semiconductor 
Printer Port KeyRing 


DS12S3 


FEATURES 

• Low cost add on fixture for Electronic 
Keys, Tags, and TimeKeys 

• Connects directly to IBM PC Parallel Print¬ 
er Port without affecting printer operation 

• Plug-in installation 

• Key, Tag, and TimeKey communications 
are totally controlled by software 

• Up to fourKeys, Tags, and TimeKeys may 
be resident at one time 

• Normal computer operation is unaffected 


PIN CONNECTIONS AND DEFINITIONS 


Pin 1 - Vcc 
Pin 2 - ^ 
Pin 3 - D/Q 
Pin 4 -CLK 
Pin 5 - GND 


-h 5 Volts 

- RESET 

- Data In/Out 

- CLOCK 
Ground 


• Applications include software security, 

Identification, personalization, and porta¬ 
ble memory 

4-Conductor Ribbon Cable 



DESCRIPTION 

The DS1253 KeyRing adapts low pin count electronic Keys (DS1204U), Tags (DS1201S), and 
TimeKeys (DS1207) to the IBM PC Parallel Printer Port without affecting the printer or com¬ 
puter operations. The KeyRing Is installed onto any IBM PC or IBM PC-compatible printer by 
simply disconnecting the printer, installing the printer port adapter, and reconnecting the 
printer to back connector on the printer port adapter. The emanating 4-conductor ribbon 
cable can be routed such that the key clip can be attached to the computer cabinet In a con¬ 
venient location with the adhesive provided. Up to 4 keys and/or tags can be inserted into the 
key clip at the same time. Communications with keys a nd tags occur under software control 
of the parallel printer port. The three control signals (RESET, Clock, and Data In/Out) for 
Tags, Keys and TimeKeys are generated by consecutive I/O instructions which control the 
parallel printer port. 


466 






















OPERATION 

Keys, Tags, and T imeK eys have defined signal patterns which are required for communica¬ 
tions. The signals RST, CLK and DQ must be software controlled to duplicate the behavior as 
defined in the respective data sheet for Tags, Keys and TimeKeys. Each signal Is a function 
of a specific output or I/O line of the printer port. Pin 4 on the 25- Pin D Connector Parallel 
Printer Port Is called Data Out 2 (D2). This signal Is used to provide RST for the KeyRing and 
must be kept at a high level when communicating with Tags, Keys, and TimeKeys. Whe n RST 
is driven low all communication to Tags, Keys, and TimeKeys Is terminated. The RST signal 
is also used as a source of power for Tags, Keys and TimeKeys (see respective data sheets). 
Pin 5 on the 25-Pln D Connector Parallel Printer Port is called Data Out 3 (D3). This signal is 
used to provide CLK for the KeyRing. The CLK signal times data Into and out of Keys, Tags, 
and TimeKeys. Because the CLK signal provides timing, the relationship between both level 
and transition from one level to another is critical with respect to data. In fact, data must be 
valid when a CLK transition occurs which inputs data to Keys, Tags, and TimeKeys and a 
CLK transition is also required to output data. Because signals change state at the same 
time on the Parallel Printer Port, set up and hold times do not normally exist. To compensate, 
two output cycles are required for each transition of the CLK signal. The first cycle Is used to 
establish the correct CLK level. A second cycle will then guarantee that data is valid as the 
clock changes levels. Pin 17 on the 25-Pin D Connector Parallel Printer Port Is called SLCTIN 
and is used as the data I/O signal for Keys, Tags, and TimeKeys. This is a bi-directional 
signal. Data Is output from this port signal during write cycles, and input from Keys, Tags, 
and TimeKeys during read cycles. Pin 18 on the 25-Pin D Connector is ground (GND) and sup¬ 
plies ground for the KeyRing. 

When communicating with Keys, Tags and TimeKeys, the Parallel Printer Port is being used 
as a general purpose I/O port. As such, software defines the appropriate commands. In order 
to avoid having the printer interpret Key, Tag, and TimeKey communications as print com¬ 
mands, the strobe signal (Pin 1 on the D Connector Parallel Printer Port) must be kept low 
when the data stream is not directed to the printer. The printer must also be kept on when 
using the KeyRing to avoid clamping the Parallel Printer Port signals. 

INSTALLATION 

The Parallel Printer Port KeyRing is installed by first removing the printer cable. If the Paral¬ 
lel Printer Port is not used, this step is not necessary. The Parallel Printer Port cable is re¬ 
moved by loosening the top and bottom mounting screws and unplugging the cable. The next 
step is to install the printer port adapter by loosening the top and bottom mounting screws 
on the adaptor and plugging the male side of the adapter Into the female printer port. The top 
and bottom screws should then be tightened to avoid accidental disconnection. Next, plug 
the printer cable Into the female end of the printer port adapter. The top and bottom mount¬ 
ing screws of the printer cable should then be tightened to avoid accidental disconnection. 
After the printer port adapter has been secured, the key clip can be attached to a convenient 
spot on the computer cabinet with the supplied adhesive. 

SOFTWARE 

Upon request Dallas Semiconductor can make available demonstration software with 
source listing for the IBM PC or IBM PC-compatible computers. 




9* Dallas Semiconductor 

Printer Port KeyRing DS12SS 


FEATURES 

• Self-contained add-on fixture for user 
insertabie Electronic Keys, Tags and 
TimeKeys 

• Connects to the parallel printer port of 
an IBM XT, AT, RT or compatible com¬ 
puter 

• End user Installation 

• Two Keys may be resident at one time 

• Key, Tag and TImeKey communica¬ 
tions are totally controlled by software 

• Normal computer/printer operation is 
unaffected 

• Applications include software 
authorization, computer site identifica¬ 
tion, and access control 


PIN CONNECTIONS AND DEFINITIONS 

Pin 1 - Vcc " Volts 
Pin 2 -RST - RESET 
Pin 3 - D/Q Data In/Out 
Pin 4 - CLK - CLOCK 
Pin 5- GND - GROUND 


1 2 3 4 5 



DESCRIPTION 

The DS1255 KeyRing adapts low pin Electronic Keys DS1204U, Tags DS1201S, and TimeKeys 
DS1207 to the IBM PC parallel printer port without affecting the printer or computer opera¬ 
tions. The KeyRing is installed onto any IBM PC or IBM PC-compatible printer by simply 
disconnecting the printer, installing the KeyRing, and reconnecting the printer to the back 
connector on the KeyRing. Two Keys or Tags can be resident at the same time. Communica¬ 
tion with Keys is esta blished by software controlled sequences to the parallel printer port. The 
three control signals (Reset, Clock and Data In/Out) for Keys are generated by the parallel port 
signals by executing an assembly or DOS level I/O driver. 
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OPERATION 

Keys, Tags and Ti meK eys have defined signal patterns which are required for communica¬ 
tions. The signals RST, CLK, and DQ must be software controlled to duplicate the behavior 
as defined in the respective data sheet for Keys. Each signal is a function of a specific out¬ 
put or I/O line of the printer port (Figure 1). Pin 4 on the 25 -pin D Connector parallel printer 
port is called Data Out 2 (D2). This signal is used to provid e RST for the KeyRing and must be 
kept at high level when commu nicat ing with Keys. When RST Is driven low, all communica¬ 
tion to Keys is terminated. The RST signal is also used as a source of power for Keys (see 
respective data sheets). Pin 5 on the 25-pin D Connector parallel printer port Is called Data 
Out 3 (D3). This signal is used to provide CLK for the KeyRing. The CLK signal times data Into 
and out of Keys. Because the CLK signal provides timing, the relationship between both 
level and transition Is critical with respect to data. In fact, data must be valid when a CLK 
transition occurs which inputs data to Keys and a CLK transition is also required to output 
data. Because signals change state at the same time on the parallel printer port, setup and 
hold times do not normally exist. To compensate, two output cycles are required for each 
transition of the CLK signal. The first cycle Is used to establish the correct CLK level. A sec¬ 
ond cycle will guarantee that data is valid as the CLK changes levels. Pin 17 on the 25-pin D 
Connector parallel printer port is called SLCTIN and is used as the data I/O signal for Keys. 
This is a bi-directional signal. Data is output from this port signal during write cycles and in¬ 
put from Keys during read cycles. Pin 18 on the 25-pin D Connector is ground (GND) and sup¬ 
plies ground for the KeyRing. 

When communicating with Keys, the parallel printer port is being used as a general purpose 
I/O port. As such, software defines the appropriate commands. In order to avoid having the 
printer interpret Key communications as print commands, the strobe signal (Pin 1 on the D 
Connector parallel printer port) must be kept low when the data stream is not directed to the 
printer. The printer must also be kept on when using the KeyRing to avoid clamping the 
parallel printer port signals. 

INSTALLATION 

The Parallel Printer Port KeyRing is installed by first removing the printer cable. If the parallel 
printer port Is not being used, this step is not necessary. The printer cable is removed by loos¬ 
ening the top and bottom retaining screws and unplugging the cable. The next step is to in¬ 
stall the KeyRing by plugging the male side of the KeyRing Into the female printer port. The 
top and bottom retaining screws should be tightened to avoid accidental disconnection. 
Next, plug the printer cable into the female end of the KeyRing. The top and bottom retaining 
screws should then be tightened to avoid accidental disconnection. After the printer cable is 
secure, a Key,Tag,or TimeKey can be plugged into either of two receptacles and the com¬ 
puter and KeyRing are now ready for use. 




SOFTWARE 

Upon request, Dallas Semiconductor can make available demonstration software with 
source listing for assemble language and high level language for the IBM PC, XT, AT or com¬ 
patible computers. 


Figure 1 


25-position 25-position 

MALE FEMALE 

D” Connector “D” Connector 



NOTE: An optional feature is available from Dallas Semiconductor which connects Pins 13 
and 17 together. This feature allows operation with some nonstandard IBM P.C. 
Printer Ports. See Application Note 12. 
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!■ Dallas Semiconductor 

Software Authorization Cookbook DS1255C 



FEATURES 

• DS1207 TimeKey 

• DS1204U Electronic Key 

• DS1255 KeyRing 

• Floppy Disk Labeled “Cookbook Disk 1” 

• Floppy Disk Labeled “Cookbook Disk 2” * 

• DS1207 Data Sheet 

• DS1255 Data Sheet 

• Application Note 12 

INSTRUCTION 

Install “Cookbook Disk 1” in the default drive and type “RUN ME”. This command will give you 
instructions for printing document files which should be read carefully before proceeding. 

LANGUAGES SUPPORTED: BASIC, FORTRAN, PASCAL, C, ASSEMBLY 


471 





Dallas Semiconductor 
DES PROCESSOR 


PRODUCT PREVIEW 
DS2160 
Available Spring 1989 



FEATURES 

• Voice/data encryption chip compatibie with the 
Data Encryption Standard (DES) 

• Duai 64Kbps channei architecture - performs 
two encryptions, two decryptions, or in a full 
duplex fashion 

• Interconnects directly with u-law or A-law 
combo-codec devices 

• Supports three I/O data formats: 

- 8 bit per 8 KHz (standard) 

- 7 bit per 8 KHz (robbed bit signaling) 

- 4 bit per 8 KHz (32Kbps ADPCM) 


PIN CONNECTIONS 



• Serial PCM and control port interfaces 
minimize "glue” logic in multiple channel 
applications: 


- On-chip channel counters identify 
input and output time slots in TDM 
based systems 

- Unique addressing scheme simplifies 
device control; 3-wire port shared 
among up to 64 devices 

• "Hardware” mode requires no host 

processor 

• Available in 24-pin DIP and 28-pin PLCC 


DESCRIPTION 

The DS2160 is a programmable digital signal 
processing (DSP) CMOS chip with the Data 
Encryption Standard (DES) algorithm coded in 
firmware. The chip performs encipher/decipher 
operations on 64-bit words and uses a 64-bit key 
to provide security as specified by the DES. This 
algorithm is used in both governmental and 
commercial applications where sensitive infor¬ 
mation is passed through unsecured media. 
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Integrated Battery Backup 





(■ Dallas Semiconductor 

Non volatile Controller DS1210—8~Pin DIP 

DS121 OS—16-Pin SOIC 


FEATURES 


PIN CONNECTIONS 


• Converts CMOS RAMs into nonvolatile 
memories 

• Unconditionally write protects when Vcc 
is out of tolerance 

• Automatically switches to battery when 
power fail occurs 

• Space saving 8-pln DIP 

• Consumes less than 100 nA of battery 
current 

• Tests battery condition on power up 

• Provides for redundant batteries 

• Optional 5% or 10% power fall detection 

• Low forward voltage drop on the Vcc 
Switch 

• Optional 16-pin SOIC surface mount 
package 


^cco 

VbAT1 

TOL 

GND 


C 

Q 

d 

C 


^ Vqci 
Zl CEO 

ncF 


Mcoi: 

VccqOL 

NC cir 
VbahIX 
NC OL 
TOL IX 
NCCX 

GND nc 


I6 XINC 

15 rJDVcci 

I4 XlNC 

I3 lPV£jAi-2 

I2 X3NC 

II :jacEo 
lO XlNC 
9 XlCE 


PIN NAMES 

Vcco 

- RAM Supply 

vbati 

- -H Battery 1 

TOL 

- Power Supply Tolerance 

GND 

- Ground 

CE 

- Chip Enable Input 

CEO 

- Chip Enable Output 

VBAT2 

- -1- Battery 2 

Vcci 

--1-Supply 

NC 

- No Connect 



DESCRIPTION 

The DS1210 is a CMOS circuit which solves the application problem of converting CMOS 
RAM Into nonvolatile memory. Incoming power is monitored for an out of tolerance condition. 
When such a condition Is detected, chip enable is inhibited to accomplish write protection 
and the battery is switched on to supply RAM with uninterrupted power. Special circuitry 
uses a low-leakage CMOS process which affords precise voltage detection at extremely low 
battery consumption. The 8-pin DIP package keeps PC board real estate requirements to a 
minimum. By combining the DS1210 nonvolatile controller chip with a CMOS memory and bat¬ 
teries, nonvolatile RAM operation can be achieved. 
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OPERATION 

The DS1210 nonvolatile controller performs five circuit functions required to battery back up 
a RAM. First, a switch is provided to direct power from the battery or the incoming supply 
(Vcci) depending on which is greater. This switch has a voltage drop of less than 0.3V. The 
second function which the nonvolatile controller provides is power fail detection. The 
DS1210 constantly monitors the incoming supply. When the supply goes out of tolerance a 
precision comparator detects power fail and inhi bits c hip enable (CFO). The third function of 
write protection is accomplished by holding the CEO output signal to within 0.2 volts o f the 
Vcci or battery supply. If CE input is jow at the time power fail detection occurs, the CEO 
output is kept in its present state until CE is returned high. The delay of write protection until 
the current memory cycle is completed prevents the corruption of data. Power fail detection 
occurs in the range of 4.75 volts to 4.5 volts with the tolerance Pin 3 grounded. If Pin 3 is con¬ 
nected to VcC0> then power fail det ection occurs in the range of 4.5 volts to 4.25 volts. Dur¬ 
ing nominal supply conditions CEO will follow UE with a maximum propagation delay of 
20ns. The fourth function the DS1210 performs is a battery status warning so that potential 
data loss is avoided. Each time that the circuit is powered up the battery voltage is checked 
with a precision comparator. If the battery voltage is less than 2.0 volts, the second memory 
cycle is inhibited. Battery status can, therefore, be determined by performing a read cycle 
after power up to any location in memory, verifying that memory location content. A subse¬ 
quent write cycle can then be executed to the same memory location altering the data. If the 
next read cycle fails to verify the written data, then the batteries are less than 2.0V and data 
is in danger of being corrupted. The fifth function of the nonvolatile controller provides for 
battery redundancy, in many applications, data integrity is paramount, in these applications 
it is often desirable to use two batteries to insure reliability. The DS1210 controller provides 
an internal isolation switch which allows the connection of two batteries. During battery 
backup operation the battery with the highest voltage is selected for use. If one battery 
should fail, the other will take over the load. The switch to a redundant battery is transparent 
to circuit operation and the user. A battel'y status warning will only occur if both batteries 
are less than 2.0 volts. In applications where battery reliability is not a concern only one bat¬ 
tery need be connected to BAT-| or BAT 2 pin, with the other battery pin grounded. 

NOTE: When batteries are first attached to one or both of the Vbat Pins, Vcco wili not show the 
battery potentiai untii Vcci is applied and removed for the first time. 


Figure 1 shows a typical application incorporating the DS1210 in a microprocessor based 
system. Section A shows the connections necessary to write protect the RAM when Vcc is 
less than 4.75 volts and to back up the supply with batteries. Section B shows the use of the 
DS1210 to halt the processor when Vcc is less than 4.75 volts and to delay its restart on 
power up to prevent spurious writes. 
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FIGURE 1 


SECTION A — BATTERY BACKUP 



BATTERY BACKUP CURRENT DRAIN EXAMPLE 

CONSUMPTION 

DS1210IBAT - lOOnA 

RAM lcC02 - 10 uA 

Total Drain - 10.1i/A 

SECTION B — PROCESSOR RESET 





ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Ground --0.3V to +7V 
Operating Temperature OX to 70 
Storage Temperature -55°Cto125X 
Soldering Temperature 260Xfor10Sec 

*This is a stress rating only and functional operation of the device at these or any other con¬ 
ditions above those indicated in the operation sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods of time may affect 
reliability. 


RECOMMENDED D.C. OPERATING CONDITIONS (0 X to 70 X) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

PIN 3 = GND 

Supply Voltage 

Vcci 

4.75 

5.0 

5.5 

V 

1 

PIN 3 = Vcco 

Supply Voltage 

Vcci 

4.5 

5.0 

5.5 

V 

1 

Logic 1 Input 

V|H 

2.2 


Vcc + 0.3 

V 

1 

Logic 0 Input 

V|L 

-0.3 


+ 0.8 

V 

1 

Battery Input 

vbati 

VBAT2 

2.0 


4.0 

V 

1,2 


(OX to 70X, Vcci =4.75V to 5.5V, PIN 3 = GND) 

D-C- ELECTRICAL CHARACTERISTICS (Vcci = 4.6 to 5.5V, PI N 3 = Vcco) 


Supply Current 

icci 



5 

mA 

3 

Supply Voltage 

Vcco 

Vcc-0.2 



V 

1 

Supply Current 

iccoi 



80 


4 

Input Leakage 

l|L 

-1.0 


+ 1.0 



Output Leakage 

Ilo 

-1.0 


+ 1.0 



CEO 

Output @2.4V 

lOH 

-1.0 



mA 

5 

CEO 

Output @ 0.4V 

'OL 



4.0 

mA 

5 

Vcc Trip Point 
(TOL = GND) 

VCCTP 

4.50 

4.62 

4.74 

V 

1 

Vcc Trip Point 
(TOl = Vcc) 

VCCTP 

4.25 

4.37 

4.49 

V 

1 











(0°C to 70 °C, Vcci <VbAT) 


CEO Output 

VOHL 

VbAT-0.2 


V 


VBAT1 or VbaT 2 
Battery Current 

IBAT 


100 

nA 

2,3 

Battery Backup Curent 

@ vcco = vbat - 0-3V 

ICC02 


50 

uA 

6,7 


CAPACITAHCE (tA =25°C] 


PARAMETER 

SYMBOL 

MAX 

UNITS 

NOTES 

Input 

Capacitance 

C|N 

5 

PF 


Output 

Capacitance 

Gout 

7 

PF 



(0°C-70°C, Vcci = 4.75-5.5V, PIN 3 = GND) 

A.C. ELECTRICAL CHARACTERISTICS (Vcci = 4.5 to 5.5V, PI N 3 = VcCO) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

CE Propagation 
Delay 

tPD 

5 

10 

20 

ns 

5 

CE" High to 

Power Faii 

tPF 



0 

ns 



(OX to 70X, Vcci <4.75V, pin 3 = GND) 
(VCCI <4.5V, PIN3 = VCC0) 


Recovery at 

Power Up 

tREC 

2 

80 

125 

ms 


Vcc Rate 

Power Down 

tp 

300 



us 


Vcc Slew Rate 
Power Down 

tFB 

10 



us 


Vcc Slew Rate 
Power Up 

tR 

0 



us 


CE Pulse Width 

tCE 



1.5 

us 

7,8 







HOTES: 

1. All voltages are referenced to ground. 

2. Only one battery input is required. 

3. Measured with VccO CEO open. 

4. ICC01 is the maximum average load which the DS1210 can supply to the memories. 

5. Measured with a load as shown In Figure 2. 

6. ICC02 is the maximum average load current which the DS1210 can supply to the memories 
In the battery backup mode. 

7. tcE niax must be met to Insure data integrity on power loss. 

8. Chip Enable Output CEO can only sustain leakage current in the battery backup mode. 


+ 5 VOLTS 
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DS1210 

Nonvolatile Controller 


8 


5 


INCHES 










DS1210S 

Nonvolatile Controller 












Dallas Semiconductor 
Nonvolatile Controller x 8 


DS1211—20~Pin DIP 
DS1211S—20-Pin SOIC 


FEATURES 

• Converts full CMOS RAMs into nonvolatile 
memories 

• Unconditionally write protects when Vcc 
is out of tolerance 

• Automatically switches to battery when 
power fail occurs 

• 3 to 8 decoder provides control for up to 
8 CMOS RAMs 

• Consumes less than 100 nA of battery 
current 

• Tests battery condition on power up 

• Provides for redundant batteries 

• Power fail signal can be used to interrupt 
processor on power failure 

• Optional 5% or 10% power fail detection 

• Optional 20-pln SOIC surface mount 
package 


PIN CONNECTIONS 


Vbati ^ 

1 

20 

^Vcci 

Vcco C 

2 

19 

^VbaT2 

TOL c 

3 

18 

3CE 

Ff. c 

4 

17 

□ CEO 


5 

16 

□ ^ 

CE6C 

6 

15 

DCEZ 

cc 

7 

14 

□ CE3 

BC 

8 

13 

□ NC 

AC 

9 

12 

□^ 

GNDC 

10 

11 




• Provides for redundant batteries NAMES 

.. , . A, B, C ■ Address Inputs 

• Power fail signal can be used to interrupt ^ 

processor on power failure 9L _' '"P^* 

CE0-CE7- Chip Enable Outputs 

• Optional 5% or 10% power fail detection q|^q _ 

• Optional 20-pin SOIC surface mount Vbati - + Battery 1 

VbaT2 - + Battery 2 

TOL ■ Power Supply Tolerance 

Vcci -+5V Supply 

VCCO ■ ram Supply 

WF. ■ Power Fall 

N.C. ■ No Connection 

DESCRIPTION 

The DS1211 Is a CMOS circuit which solves the application problem of converting CMOS 
RAMs into nonvolatile memories. Incoming power is monitored for an out-of-tolerance condi¬ 
tion. When such a condition is detected, the chip enables are inhibited to accomplish write 
protection and the battery Is switched on to supply RAMs with uninterrupted power. Special 
circuitry uses a low-leakage CMOS process which affords precise voltage detection at ex¬ 
tremely low battery consumption. 

By combining the DS1211 nonvolatile controller/decoder chip and lithium batteries, ten 
years of nonvolatile RAM operation can be achieved for up to eight CMOS memories. 

See the data sheet for the DS1212 for electrical specifications and operation. 
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DS1211 

Nonvolatile Controller 
















DS1211S 

Nonvolatile Controller 

















Dallas Semiconductor 
Nonvolatile Controller x 16 


061212 — 
28-Pin DIP 
D81212Q— 
28-Pin PLCC 


FEATURES 

• Converts full CMOS RAMs Into nonvolatile 
memories 

• Unconditionally write protects when Vqc 
is out of tolerance 

• Automatically switches to battery when 
power fail occurs 

• 4 to 16 decoder provides control for up to 
16 CMOS RAMs 

• Consumes less than 100 nA of battery 
current 

• Tests battery condition on power up 

• Provides for redundant batteries 

• Power fail signal can be used to Interrupt 
processor on power failure 

• Optional 5% or 10% power fail detection 

• Optional 28-pin PLCC surface mount 
package 


PIN CONNECTIONS 


VbAT1 

C 

1 

28 

□ 

Vcci 

Vcco 

c 

2 

27 

□ 

VbAT2 

TOL 

c 

3 

26 

□ 

CE 

pT. 

c 

4 

25 

□ 

CEO 

CE15 

c 

5 

24 


CE1 

CEi4 

c 

6 

23 

I] 


CEi3 

c 

7 

22 

□ 


CEi2 

c 

8 

21 

□ 

CE4 

ceTT 

c 

9 

20 

□ 

CE5 

D 

c 

10 

19 

□ 

CE6 

C 

c 

11 

18 

□ 

CE7 

B 

c 

12 

17 

□ 

CE8 

A 

c 

13 

16 

□ 

CE9 

GND 

c 

14 

15 

3 

CEIO 



PIN NAMES 

A, B, C, D 

- Address Inputs 

CE 

- Chip Enable 

CE0-CE15 

- Chip Enable Outputs 

GND 

- Ground 

Vbati 

- + Battery 1 

VBAT2 

- + Battery 2 

TOL 

- Power Supply Tolerance 

vcci 

- +5V Supply 

vcco 

- RAM Supply 

P.F. 

- Power Fail 


DESCRIPTION 

The DS1212 Is a CMOS circuit which solves the application problem of converting CMOS 
RAMs into nonvolatile memories. Incoming power is monitored for an out of tolerance condi¬ 
tion. When such a condition is detected, the chip enables are Inhibited to accomplish write 
protection and the battery is switched on to supply RAMs with uninterrupted power. Special 
circuitry uses a low-leakage CMOS process which affords precise voltage detection at ex¬ 
tremely low battery consumption. 

By combining the DS1212 nonvolatile controller/decoder chip and lithium batteries, ten 
years of nonvolatile RAM operation can be achieved for up to sixteen CMOS memories. 
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OPERATION 

the DS1212 nonvolatile controller/decoder performs six circuit functions required to decode 
and battery back up a bank of sixteen RAMs. First, the 4 to 16 decoder provides selection of 
one of sixteen RAMs. Second, a switch is provided to direct power from the battery or Vqqi 
supply, depending on which is greater. This switch has a voltage drop of less than 0.2V. The 
third function which the nonvolatile controller/decoder provides is power fail detection. The 
DS1212 constantly monitors the Vcci supply. When Vqci falls below 4.75 volts, or 4.5 volts 
depending on the level of the tolerance Pin 3, a precision comparator outputs a power fail 
detect signal to the decoder/chip enable logic and the P F signal is driven low. The P F sig¬ 
nal will remain low until Vcci ‘s back in normal limit s. The four th function of write protection 
is accomplished beholding ail chip enable outputs (CE0-CE15) to within 0.2 volts of Vcci or 
battery supply. If CE is low at the tiirie power fail detection occurs, the chip enable outputs 
are kept In their present state until CE Is driven high. The delay of write protection until the 
current memory cycle is completed prevents the corruption of data. Power fail detection oc¬ 
curs in the range of 4.75 volts to 4.5 volts with the tolerance Pin 3 grounded. If Pin 3 is con¬ 
nected to VcC0> then power fail occurs in the range of 4.5 volts to 4.25 volts. During nominal 
supply conditions the chip enable outputs follow the logic of a 4 to 16 decoder, shown In Fig¬ 
ure 1. The fifth function the DS1212 performs is a battery status warning so that potential 
data loss is avoided. Each time that the circuit is powered up the battery voltage is checked 
with a precision comparator. If the battery voltage is less than 2 volts, the second memory 
cycle is inhibited. Battery status can, therefore, be determined by performing a read cycle 
after power up to any location in memory, verifying that memory location content. A subse¬ 
quent write cycle can then be executed to the same memory location, altering the data. If the 
next read cycle fails to verify the written data, then the batteries are less than 2.0 volts and 
data Is in danger of being corrupted. The sixth function of the nonvolatile controller/decoder 
provides for battery redundancy. In many applications, data integrity is paramount. In these 
applications it Is often desirable to use two batteries to insure reliability. The DS1212 pro¬ 
vides an Internal isolation switch which allows the connection of two batteries during bat¬ 
tery backup operation. The battery with the highest voltage is selected for use. If one battery 
should fail, the other will then assume the load. The switch to a redundant battery Is trans¬ 
parent to circuit operation and the user. A battery status warning will only occur If both bat¬ 
teries are less than 2.0 volts. For single battery applications the unused battery input must 
be grounded. 
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NONVOLATILE CONTROLLERIDECODER Figure 1 
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ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Ground -0.3V to +7V 
Operating Temperature 0°Cto70°C 
Storage Temperature -55°C to125°C 
Soldering Temperature 260Xfor10Sec 

‘This is a stress rating oniy and functionai operation of the deyice at these or any other conditions above those indicated in the operation sections 
of this specification is not impiied. Exposure to absoiute maximum rating conditions for extended periods of time may affect reiiabiiity. 


RECOMMENDED D.C. OPERATING CONDITIONS 


(OX to 70 X) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

PIN 3 = GND 

Supply Voltage 

Vcci 

4.75 

5.0 

5.5 

V 

1 

PiN3 = VGCO 

Suppiy Voltage 

Vcci 

4.5 

5.0 

5.5 

V 

1 

Logic 1 Input 

V|H 

2.2 


Vcc + 0.3 

V 

1 

Logic 0 Input 

V|L 

-0.3 


+ 0.8 

V 

1 

Battery Input 

VbaTI 

VbAT2 

2.0 


4.0 

V 

1,2 


(OX to 70X, Vcci =4.75V to 5.5V, Pin 3 = GND: 
D.C. ELECTRICAL CHARACTERISTICS (0 X to 70 X, Vcci = 4.5 to 5.5V, Pin 3 = Vccol 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Supply Current 

Icci 



5 

mA 

3 

Supply Current 
@Vcco = Vcci-0.2 

'CC01 



80 

mA 

1,4,10 

Input Leakage 

l|L 

-1.0 





Output Leakage 

'LO 

-1.0 


+ 1.0 



CE0-CE15, PF 

Output @2.4V 

lOH 

-1.0 



mA 

5 

CEo-CEis, PF 

Output @ 0.4V 

lOL 



4.0 

mA 

5 

Vcc Trip Point 
(TOL = GND) 

VCCTP 

4.50 

4.62 

HQnm 

V 

1 

Vcc Trip Point 

(t6i=vcc) 

VCCTP 

4.25 

4.37 


V 

1 
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(0“C to70“C, VccI<VbAT) 


CE0-CE15 Output 

VOHL 

VbAT-0.2 



V 

3,7 

Battery Current 

Ibat 



0.1 

uA 

2,3 

Battery Backup Current 
@ Vcco = VbaTI - 0.5V 

ICC02 



100 

uA 

6,10,11 


CAPACITANCE (tA = 25°C) 


PARAMETER 

SYMBOL 

MAX 

UNITS 

NOTES 

Input 

Capacitance 

C|N 

5 

PF 


Output 

Capacitance 

Gout 

7 

PF 



(O'C to 70“C, VccI=4.75 to 5.5V, Pin 3 = GND) 
A.C. ELECTRICAL CHARACTERISTICS (0°C to 70 °C , Vcci = 4.5 to 5.5V, Pin 3 = Vcco) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

CE Propagation 
Delay 

tPD 

5 

10 

20 

ns 

5 

CE High to 

Power Fail 

tPF 



0 

ns 


Address Set Up 

lAS 

20 



ns 

9 


(0°C to 70°C, VcCi < 4.75V, Pin 3 = GND) 
(0°C to 70°C, VcCi<4.5V, Pin 3 = VcC0) 


Recovery at 

Power Up 

tREC 

2 

80 

125 

ms 


Vcc Slew Rate 
Power Down 

tp 

300 



us 


Vcc Slew Rate 
Power Down 

tFB 

10 



us 


Vcc Slew Rate 
Power Up 

tR 

0 



us 


^ Pulse Width 

tCE 



1.5 

us 

7,8 

Power Fail 
to PF Low 

tPFL 

300 



us 



D 
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TIMING DIAGRAM—DECODER 


VALID 






TYPICAL APPLICATION Figure 2 



NOTES: 

1. All voltages are referenced to ground 

2. Only one battery input is required 

3. Measured with VccO and CEO - CE15 open 

4- ICC01 is the maximum average load which the 
DS1212 can supply to the memories 

5. Measured with a load as shown in Figure 3 

6. ICC02 is the maximum average load current 
which the DS1212 can supply to the memories 
in the battery backup mode. 

7. Chip enable outputs CEO - CE15 can only sus¬ 
tain leakage current In the battery backup 
mode 

8. tcE niax must be met to insure data Integrity 
on power loss 

9. tAS is only required to keep the decoder out- 
puts glitch-fr ee. W hile CE is low, the outputs 
(CEO through CE15) will be defined by inputs A 
through D with a propagation delay of tpD 
from an A through D Input change 

10. For applications where higher currents are re¬ 
quired, please see the Battery Manager data 
sheet (DS1259) 

11. The DS1212 has a 5KC. resistor in series with 
the battery input. As current from the battery 
Increases over 100 uA, the voltage drop will In¬ 
crease proportionately. The device cannot be 
damaged by higher currents in the battery path 


OUTPUT LOAD Figure 3 
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!■ Dallas Semiconductor 
Nonvolatile Controller x 4 


DS1221—16-Pin DIP 
DS1221S—16-Pin SOIC 


FEATURES 


PIN CONNECTIONS 


• Converts CMOS RAMs into Nonvolatile 
Memories 

• Data Is automatically protected during 
powerless 

• 2 to 4 Decoder provides for up to 4 CMOS 
RAMs 

• Provides for redundant batteries 

• Test battery condition on power up 

• Full ±10% operating range 

• Unauthorized access can be prevented 
with optional security feature 

• 16-pin 0.3-inch DIP saves P.C. board 
space 

• Optional 16-pln SOIC surface mount 
package 


VccoC 1 
VbAT 1 n 2 

*RSf C 3 
AC 4 
BE 5 
6 

*WEC 7 
GNDE 8 


VccocfT 


3 Veci 
3 VbaT2 

1 CE 

3 ^ 

3 CE 2 
DceJ 

2 *D/Q 



16 □''QQI 

15 □^AT2 
14 JCE 
13 3 CEq 
12 HCE-i 
11 
10 

9 □ *D/Q 


PIN NAMES 



A, B - Address Inputs 

CE _ - Chip Enable Input 

CEq-CEs - Chip Enable Outputs 
VbATI - +Battery 1 
VbaT2 Battery 2 
RST -Reset 

VeCI - +5V Supply 

VeCO ■ ram Supply 

RD - Read Input 

WE -Write Input 

D/Q - Data Input/Output 


‘Used with optional security circuit only and must be connected 
to ground in all other cases. 

DESCRIPTION 

The DS1221 is a CMOS circuit which solves the application problem of converting CMOS 
RAMs into nonvolatile memories. Incoming power is monitored for an out of tolerance condi¬ 
tion. When such a condition is detected, the chip enable outputs are inhibited to accomplish 
write protection and the battery is switched on to supply RAMs with uninterrupted power. An 
optional security code prevents unauthorized users from obtaining access to the memory 
space. The nonvolatile controller/decoder circuitry uses a low-leakage CMOS process which 
affords precise voltage detection at extremely low battery consumption. By combining the 
DS1221 with up to four CMOS memories and lithium batteries, ten years of nonvolatile oper¬ 
ation can be achieved. 
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CONTROLLERIDECODER OPERATIOH 

The DS1221 nonvolatile controller/decoder performs six circuit functions required to decode 
and battery back up a bank of up to four CMOS RAMs. First, a 2 to 4 decoder provides selec¬ 
tion of one of four RAMs (See Figure 1). Second, a switch is provided to direct power from the 
battery or Vcci supply, depending on which is greater, to the Vcco This switch has a 
voltage drop of less than 0.2V. The third function which the nonvolatile controller/decoder 
provides is power fail detection. The DS1221 constantly monitors the Vccisupply. When 
Vcci ^sIIs below 4.5 volts, a precision comparator detects the condition and inhibits the 
RAM chip enables (CEO through CE3). The fourth function of write protection Is accomplish¬ 
ed by holding all chip enable outputs (CE0-CE3) to within 0.2 volts of Vqci or battery supply. 
If the Chip Enable Input (CE) is low at the tirrie power fall detection occurs, the chip enable 
outputs are kept in their present state until CE Is driven high. The delay of write protection 
until the current memory cycle Is completed prevents the corruption of data. Power failure 
detection occurs in the range of 4.5 to 4.25 volts. During nominal supply conditions the chip 
enable outputs follow the logic of a 2 to 4 decoder. The fifth function the DS1221 performs is 
to check battery status to warn of potential data loss. Each time that Vcci power is restored 
the battery voltage is checked with a precision comparator. If the connected battery voltage 
is less than 2 volts, the second memory cycle is inhibited. Battery status can, therefore, be 
determined by performing a read cycle after power up to any location in memory, verifying 
that memory location content. A subsequent write cycle can then be executed to the same 
memory location, altering the data. If the next read cycle fails to verify the written data, the 
contents of the memories are questionable. The sixth function of the nonvolatile con¬ 
troller/decoder provides for battery redundancy. In many applications, data Integrity is para¬ 
mount. In these applications It is often desirable to use two batteries to Insure reliability. 
The DS1221 provides an internal Isolation switch which provides for connection of two bat¬ 
teries. During battery backup operation the battery with the highest voltage is selected for 
use. If one battery should fail, the other will automatically take over. The switch between bat¬ 
teries is transparent to the user. A battery status warning will occur if both batteries are less 
than 2.0 volts. If only one battery Is used, the second battery input must be grounded. Figure 
2 illustrates the connections required for the DS1221 in a typical application. 


NONVOLATILE CONTROLLER/DECODER Figure 1 



INPUTS 

OUTPUTS 

Vcci 

CE 

B 

A 

CEO 

CE1 

CE2 

CE3 


H 

X 

X 

H 


H 

H 


X 


X 



H 

H 


L 


L 

L 

H 

H 

H 


L 

L 


H 

L 

H 

H 


L 


L 



L 

H 

^^9 

L 


H 


■■ 

H 

L 


H = High Level 
L = Low Level 
X = Irrelevant 


D 


497 








TYPICAL APPLICATION Figure 2 



Battery Backup Current Drain 

DS1221 - .1 uA @ 25° C 
RAM-5564 X 4 - .8 uA @ 25° C 
Total .9uA@25°C 
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ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Ground -0.3V to +7V 
Operating Temperature 0°Cto70°C 
Storage Temperature - 55°C to 125 X 
Soldering Temperature 260 X for 10 Sec 
Short Circuit Output Current 20 mA 

*This is a stress rating only and functional operation of the device at these or any other con¬ 
ditions above those Indicated In the operation sections of this specification is not Implied. 
Exposure to absolute maximum rating conditions for extended periods of time may affect 
reliability. 


RECOMMENDED D.C. OPERATING CONDITIONS (0 X to 70 X) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Supply Voltage 

Vcci 

4.5 

5.0 

5.5 

V 

1 

Logic 1 Input 

V|H 

2.2 


Vcc+ 0.3 

V 

1 

Logic 0 Input 

V|L 

-0.3 


+ 0.8 

V 

1 

Battery Input 

vbati 

VbAT2 

2.0 


4.0 

V 

1,2 

D.C. ELECTRICAL CHARACTERISTICS 


(0°Cto70°C, Vcc 

= 4.5 to 5.5V) 

Supply Current 

loci 



5 

mA 

3 

Suply Voltage 

Vcco 

Vcc-0.2 



V 

1 

Supply Current 

Icc 01 



80 

mA 

4,10 

Input Leakage 

l|L 

-1.0 


+ 1.0 

uA 


Output Leakage 

ilo 

-1.0 


+ 1.0 

uA 


CE0-CE3, DQ 

Output @2.4V 

lOH 

-1.0 



mA 

5 

CE0-CE3, DQ 

Output @ 0.4V 

‘OL 



4.0 

mA 

5 

Vcc ’Trip Point 

VCCTP 

4.25 

4.37 

4.50 

V 

1 

(OX to 70X, Vcc<4.25) 

CE0-CE3 Output 

VOHL 

Vcc-0.2 
VbAT-0.2 



V 


VBAT1 or VbaT 2 
Battery Current 

•bat 



0.1 

uA 

3 

Battery Backup Current 
@ Vcco = vbat - 0-5V 

•CC02 



100 

uA 

6,7,10 
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CAPACITANCE 


(tA =25”C) 



(0°C to 70 °C, VcC<4.5V) 


Recovery at 

Power Up 

tREC 

2 

5 

10 

ms 

Vcc Slew Rate 

4.5 - 4.25V 

tp 

300 



us 

Vcc Slew Rate 

4.25 - 3V 

tPB 

10 



us 

Vcc Slew Rate 

4.25 ■ 4.5V 

tR 

0 



us 

CE Pulse Width 

tCE 



1.5 

us 


7,8 


TIMING DIAGRAM—POWER DOWN 






NOTES: 

1. All voltages are referenced to ground 

2. Only one battery input is required 

3. Measured with Vcco and CEO - CE3 open 

4. ICC01 's the maximum average load which the 
DS1221 can supply to the memories 

5. Measured with a load as shown In Figure 3 

6. lcC02 is the maximum average load current 
which the DS1221 can supply to the memories 
in the battery backup mode 

7. Chip enable outputs CEO - CE3 can only sus¬ 
tain leakage current in the battery backup 
mode 

8. tcE fTiax must be met to insure data integrity 
on power loss 

9. tAS is only required to keep the decoder out- 
puts glitch-free. While CE is low, the outputs 
(CEO through CE3) will be defined by Inputs A 
and B with a propagation delay of tpp from an 
A or B input change 

10. For applications where higher currents are re¬ 
quired, please see the Battery Manager data 
sheet (DS1259) 


OUTPUT LOAD 
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SECURITY OPTION 

When activated by Dallas Semiconductor, the security option prevents unauthorized access. 
A sequence of events must occur to gain access to the memories (Figure 1). First, a dummy 
read cycle or a 200 ns active low reset pulse Is executed to Initialize the sequence. Second, a 
64-b it access code must be consecutively written to the DS1221 using the write enable signal 
(WE), the chip enable signal (CE), and the data Input/output signal (DQ). The code is written to 
the DS1221 without regard to the address. Actual RAM locations are not written, as the secur¬ 
ity option is Intercepting the data path until access is granted. Instead a special 64-blt write 
only register is written. Following the 64 write cycles, the register Is compared to a 64-bit pat¬ 
tern uniquely defined by the user and programmed Into the DS1221 by Dallas Semiconductor 
at time of manufacture. This pattern can only be Interrogated by an intelligent controller 
within the DS1221 and cannot be read by the user. If a read cycle occurs before 64 write 
cycles are completed, the security sequence is aborted. When a correct match for 64 bits is 
received, the third part of the security sequence begins by reading a 64-bit read only register. 
This register consists of 64 bits also defined by the user and programmed into the DS1221 by 
Dallas Semiconductor at the time of manufacture. For each of the 64 read cycles, one bit of 
the user-defined read only register Is driven onto the DQ line. This phase also requires that 
the 64 read cycles be consecutive. The data being read from the read only register may be 
used by software to determine if the DS1221 will be permitted to be used with that particular 
system. After the 64th read cycle has been executed the DS1221 Is unlocked and all subse¬ 
quent memory cycles will be passed through and will become actual memory accesses 
based upon address inputs. If Vcc fsills below 4.5 volts or the reset line Is driven low, the en¬ 
tire security sequence must be executed again in order to access memory locations. 
Note: Contact Dallas Semiconductor sales office for code assignment. 
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SECURITY SEQUENCE 

Figure 1 
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SECURITY OPTION 


A.C. ELECTRICAL CHARACTERISTICS 


(0 °C - 70 °C, Vcc = 5V ± 10 %) 


PARAMETER 

SYMBOL 

MIN 

TYP. 

MAX 

UNITS 

Read Cycle Time 

tRC 

250 



ns 

CE Access Time 

tco 



200 

ns 

RD Access Time 




100 

ns 

CE To Output Low Z 

tCOE 

10 



ns 

RD To Output Low Z 

tOEE 

10 



ns 

^ To Output High Z 

tOD 



100 

ns 

RD To Output High Z 

tODO 



100 

ns 

Read Recovery 

tRR 

50 



ns 

Write Cycle 

twc 

250 



ns 

Write Pulse Width 

twp 

170 



ns 

Write Recovery 

tWR 

50 



ns 

Data Set Up 

tDS 

100 



ns 

Data Hold Time 

tDH 

1 

0 



ns 

CE Pulse Width 

1 

tew 

170 



ns 

Reset Pulse Width 

tRST 

200 



ns 







TIMING DIAGRAM—READ CYCLE TO SECURITY OPTION 


WE = VIH 



NOTES: _ _ 

1. tDH snd tDS functions of the first occurring edge of WE or CE. 

2. twR IS a function of the latter occurring edge of WE or CE. 


TIMING DIAGRAM—RESET FOR SECURITY OPTION 

tRST ■ 


















DS1221S 

Nonvolatile ControlleriDecoder 















]■ Dallas Semiconductor DS1231--8-Pin DIP 

Power Moniior DS123iS—16-Pln SOIC 


FEATURES 

• Warns processor of an impending power 
failure 

• Provides time for an orderly shutdown 

• Prevents processor from destroying non¬ 
volatile memory during power transients 

• Automatically restarts processor after 
power Is restored 

• Suitable for linear or switching power 
supplies 

• Adjusts to hold time of the power supply 

• Supplies necessary signals for processor 
interface 

• Accurate 5% or 10% Vcc monitoring 

• Replaces power up reset circuitry 

• No external capacitors required 

• Optional 16-pln SOIC surface mount 
package 


PIN CONNECTIONS 


InC 
Mode C 
TOL C 
GND C 


8 2 Vcc 

7 3 NMI 
6 3 RST 
5 □ RST 


1 16 

2 15 

3 14 

4 13 

5 12 

6 11 

7 10 


PIN NAMES 

In - Input 

Mode -Selects input pin characteristics 
TOL ■ Selects 5% or 10% Vcc detect 
GND -Ground 
RST ‘ Reset (Active High) 

RST - Reset (Active Low, open drain) 
NMI - Nonmaskable Interrupt 
Vcc -+5 V Supply 
NO - No Connections 


DESCRIPTION 

The DS1231 Power Monitor uses a precise temperature compensated reference circuit 
which provides an orderly shutdown and an automatic restart of a processor-based system. 
A signal warning of an impending power failure is generated well before regulated DC 
voltages go out of specification by monitoring high voltage inputs to the power supply 
regulators. If line isolation is required, a UL-approved opto-isolator can be directly interfaced 
to the DS1231. The time for processor shutdown Is directly proportional to the available hold¬ 
up time of the power supply. Just before the hold-up time is exhausted, the power monitor 
unconditionally halts the processor to prevent spurious cycles by enabling Reset as Vqc 
falls below a selectable 5 or 10 percent threshold. When power returns, the processor is held 
inactive until well after power conditions have stabilized, safeguarding any nonvolatile 
memory in the system from inadvertent data changes. 


D 
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OPERATION 

The DS1231 Power Monitor provides the function of detecting out-of-tolerance power sup¬ 
ply conditions and warning a processor-based system of impending power failure. The main 
elements of the DS1231 are illustrated in Figure 1. As shown, the DS1231 actually has two 
comparators, one for monitoring the input (Pin 1) a nd o ne for monitoring Vcc (Pin 8). The 
Vcc comparator outputs the signals RST (Pin 5) and RST (Pin 6) when Vqc falls below a pre¬ 
set trip level as defined by TOL (Pin 3). _ 

When TOL is connected to ground, the RST and RST signals will bec ome active as Vqc 
goes below 4.75 volts. When TOL Is connected to V cc> the RST and RST signals become ac¬ 
tive as Vcc Qoes below 4.5 volts. The RST and RST signals are excellent control signals for a 
microprocessor, as pro cessing Is stopped at the last possible moments of valid Vcc- On 
power up, RST and RST are kept active for a minimum of 250 ms to allow the power supply to 
stabilize (see Figure 2). _ 

The comparator monitoring the input pin produces the NMI signal (Pin 7) when the input 
threshold voltage (VTP) falls to a level as determined by mode (Pin 2). When the mode pin is 
connected to Vcc» detection occurs at VTP~. In this mode Pin 1 is an extremely high im¬ 
pedance input allowing for a simple resistor voltage divider network to interface with high 
voltage signals. When the mode pin is connected to ground, detection occurs at VTP-i-. In 
this mode Pin 1 sources 30 uA of current allowing for connection to switched inputs, such as 
a UL-approved opto-isolator. The flexibility of the input pin allows for detection of power loss 
at the earli est p oint in a power sup ply s ystem, maximizing the amount of time allotted be¬ 
tween NMI and RST. On power up, NMI is released as soon as the input threshold voltage 
(VTP) is achieved and Vqc is within nominal limits. In both modes of operation the input pin 
has hysteresis for noise immunity (Figure 3). 

APPLICATION—MODE PIN CONNECTED TO Vcc 

When the mode pin is connected to Vqq, Pin 1 is a high impedance input. The voltage 
sense point and the level of voltage at the sense point are dependent upon the application 
(Figure 4). The sense point may be developed from the AC power line by rectifying and filter¬ 
ing the AC. Alternatively, a DC voltage level may be selected which is closer to the AC power 
Input than the regulated + 5-volt supply, so that ample time is provided for warning before 
regulation is lost. 

Proper operation of the DS1231 requires a maximum voltage of 5 volts at the Input (Pin 1) 
which must be derived from the maximum voltage at the sense point. This is accomplished 
with a simple voltage divider network of R1 and R2. Since the IN trip point VTP- is 2.3 volts 
(using the -20 device), and the maximum allowable voltage on Pin 1 is 5 volts, the dynamic 
range of voltage at the sense point Is set by the ratio of 2.3/5.0 = .46 min. This ratio deter¬ 
mines the maximum deviation be twee n the maximum voltage at the sense point and the ac¬ 
tual voltage which will generate NMI. 

Having established the desired ratio, and confirming that the ratio is greater than .46 and 
less than 1, the proper values for R1 and R2 can be determined by the equation as shown in 
Figure 4. A simple approach to solving this equation Is to select a value for R2 which is high 
impedance to keep power consumption low and solve for R1. Figure 5 Illustrates how the 
DS1231 can be interfaced to the AC power line when the mode pin is connected to Vqq. 
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POWER MONITOR BLOCK DIAGRAM Figure 1 



POWER UP RESET Figure 2 


DS1231 


Microprocessor 











INPUT PIN HYSTERESIS Figure 3 




APPLICATION WITH MODE PIN CONNECTED TO Vcc Figure 4 



Exampie: Vsense = 8 volts at Trip Point and a maximum 
voltage of 17.5V with R2 = 10K 

Then 8 = —x 2.3 R1 = 25K 
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APPLICATION^MODE PIN CONNECTED TO GROUND 

When the mode pin is connected to ground, Pin 1 is a current source of 30 uA with a VTP+ 
of 2.5 voits. Pin 1 is held below the trip point by a switching device like an opto-isolator as 
shown in Figure 6. Determination of the sense point has the same criteria as discussed In 
the previous application. However, determining component values is significantly different. 
In this mode, the maximum dynamic range of the sense point versus desired trip voltage is 
primarily determined by the selection of a zener diode. As an example. If the maximum 
voltage at the sense point Is 200V and the desired trip point is 150V, then a zener diode of 
150V will approximately set the trip point. This is particularly true if power consumption on 
the high voltage side of the opto-isolator is not an issue. However, If power consumption Is a 
concern, then it is desirable to make the value of R1 high. As the value of R1 increases, the 
effect of the LED current in the opto-isolator starts to affect the IN trip point. This can be 
seen from the equation shown In Figure 6. R1 must also be sized low enough to allow the 
opto-isolator to sink the 30 uA of collector current required by Pin 1 and still have enough 
resistance to keep the maximum current through the opto-isolator’s LED within data sheet 
limits. Figure 7 illustrates how the DS1231 can be Interfaced to the AC power line when the 
mode pin is grounded. 

AC VOLTAGE MONITOR WITH TRANSFORMER ISOLATION Figure 5 


AC Line 
Input 




513 





APPLICATION WITH MODE PIN OROUNDED Figure 6 



(Trip Vaiue) CTR 

Ic CTR = Current Transfer Ratio 

If Vz = Zener Voitage 

Exampie: CTR = 0.2 ic = 30uA Ip = 150uA 

Voitage Sense Point = 105 and Vz = 100 voits 

Then 105 = 100+-^^ xRI R1=33K 


AC VOLTAOE MONITOR WITH OPTO-ISOLATION Figure 7 


DS1231 -5% VccThi'eshold 
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ABSOLUTE MAXIMUM RATINGS* 


Voltage on any Pin Relative to Ground 
Operating Temperature 
Storage Temperature 
Soldering Temperature 


-0.3V to + 7.0V 
0"C to 70 "C 
■55 X to 125X 
260 X for 10 Sec 


‘This is a stress rating only and functional operation of the device at these or any other conditions above those indicated in the operation sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods of time may affect reliability. 


RECOMMENDED D.C. OPERATiNO CONDITIONS 


(0‘’Cto70‘’C) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

1 

Input Pin 1 

V|N 



Vcc 

V 

1 

D.C. ELECTRICAL CHARACTERISTICS 


(0'’Cto70°C,VcC 

= 4.5 to 5.5V) 

PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Input Leakage 

liL 

-1.0 


+ 1.0 

uA 

2 

Output Current 
@2.4V 

lOH 

1.0 

‘ 2.0 


mA 


Output Current 
@0.4V 

lOL 

2.0 

3.0 


mA 


Operating Current 

icc 


0.5 

2.0 

mA 

3 

Input Pin 1 
(Mode = GND) 

ic 

15 

25 

50 

uA 


Input Pin 1 
(Mode = Vcc) 

ic 



0.1 

uA 


IN Trip Point 
(Mode = GND) 

VTP 


See Figure 3 


1 

IN Trip Point 
(Mode = Vcc) 

VTP 



1 

Vcc Trip Point 
(TOL = GND) 

VcCTP 

4.50 

4.62 

4.74 

V 

1 

Vcc Trip Point 
(TOL = Vcc) 

VcCTP 

4.25 

4.37 

4.49 

V 

1 
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CAPACITANCE (tA = 25^C) 


PARAMETER 

SYMBOL 

MAX 

UNITS 

NOTES 

Input 

Capacitance 

C|N 

5 

PF 


Output 

Capacitance 

CoUT 

_i 

7 

pF 



A.C. ELECTRICAL CHARACTERISTICS (0 X to 70 C, Vcc = 5V ± 10%) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Vjp to NMI Delay 

t|PD 



1.1 

us 


Vcc Slew Rate 
4.75-4.25V 

tF 

300 



us 


Vcc Detect to 

RST and RST 

tRPD 



100 

ns 


Vgc Detect to NMI 

t|PU 



200 

us 

4 

Vqc Detect to 

RST and RST 

tRPU 

250 

500 

1000 

ms 

4 

Vcc Slew Rate 
4.25-4.75V 

tR 

0 



ns 



NOTES: 

1. All voltages referenced to ground. 

2 . Vcc = + 5-0 volts with outputs open. 

3. Measured with outputs open. 

4. tR = 56ys. 
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TIMING DIAGRAM—POWER DOWN 



Vcc 


RST 


RST 
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DS1231 
Power Monitor 




-3 Equal Spaces- 
@ .100 TNA 
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Dallas Semiconductor 
Conditional 
Nonvolatile Controller 


DS1234—14-Pin DIP 
DS1234S—16-Pin SOIC 



FEATURES 

• Converts CMOS static RAMs into nonvola¬ 
tile memories 

• Software controlled write inhibit 

• Software controlled battery disconnect 
extends battery life 

• Unconditionally write protects when Vqc 
I s out of tolerance 

• Consumes less than 100 nA of battery 
current 



• Power fall signal can be used to interrupt 
processor on power failure 

• Low forward voltage drop on the Vcc 
switch 

• Optional 16-pln SOIC surface mount 
package 


Pin 1 - Vcco RAM Supply 

Pin 2 - N/C No Connection 

Pin 3 - CE\ Chip Enable Input 

Pin 4 - WEI Write Enable Input 

Pin 5 - CEO Chip Enable to Ram 

Pin 6 - WEO Write Enable to RAM 

Pin 7 - GND Ground 

Pin 8 - PF Power Fail Output 

Pins 9-12 - A0-A3 Address Inputs 
Pin 13 - Vbat Battery Input 

Pin 14 - Vqqi -I-5V Supply 


DESCRIPTION 

The DS1234 is a CMOS circuit which solves the application problem of converting CMOS 
RAM into nonvolatile memory with the added features of two software selectable switches. 
Incoming power Is monitored for an out-of-tolerance condition. When such a condition is 
detected, Chip Enable and Write Enable to the RAM are inhibited to accomplish write protec¬ 
tion and the battery is switched on to supply the memory with uninterrupted power. The two 
software selectable switches provided by the DS1234 are capable of Inhibiting both the write 
enable to the RAM and the battery back-up circuitry by a pattern recognition sequence 
abross four address lines. Inhibiting the write enable to the nonvolatile RAM provides data 
integrity by isolating the memory contents from external change. The second switch pro¬ 
vides added flexibility and increases battery life to the system by enabling/disabling the bat¬ 
tery for shipment or storage, or when battery back-up is not needed. 




OPERATION 

The DS1234 Conditional Nonvolatile Controller performs three circuit functions required to 
battery back-up a RAM. First, a switch is provided to direct power from the battery or the In¬ 
coming supply (Vcci)j depending on whichever Is greater. This switch has a voltage drop of 
less than 0.2V. The second function which the nonvolatile controller provides is power fall 
detection. The DS1234 constantly monitors the Incoming supply. When the supply goes out 
of tolerance, a comparator detects power fail and Inhibits chip enable and write enable. The 
threshold voltage, Vjp, at which power fail is detected is define d as 1.26 times Vrat- The 
third function of write protection is accomplished by holding the CEO and WEO output sig¬ 
nals to within 0.2 volts of the Vcci or battery supply. In addition to the nonvolatile controller 
functions, the DS1234 supplies two software selectable switches for master control of the 
write enable and the nonvolatile controller Itself. The switches are controlled by a 16-cycle 
pattern recognition sequence across four address lines (see Tables 1 and 2). Prior to enter¬ 
ing the pattern recognition sequence which will define the two switch settings, a read cycle 
of 1111 on address inputs AO through A3 should be executed to initialize the compare point¬ 
er to clock zero. Each four-bit compare word Is clocked into the DS1234 on the low-going 
edge of CEI. AO, A1 and A2 must match the compare pattern on all 16 consecutive cycles 
while A3 must match only the first eleven, and the last five are used to define the switch set¬ 
tings. The eleventh addr ess c ycle, starting at zero, defines the switch which inhibits the 
writ e ena ble to the RAM (WEO). A logic one in this location allows read/write operations so 
that WEO will follow WEI and data can be updated. A zero on cycle eleven turns the RAM into 
a read-only memory (ROM). The next four address cycles, 12 through 15, define whether the 
nonvolatile controller operation is enabled or disabled. A bit pattern of 1010, respectively, ac¬ 
tivates the nonvolatile controller and data in the RAM Is maintained on power loss. Any pat¬ 
tern other than 1010 will disable the nonvolatile controller operation. At the completion of 
the 16th cycle. If the pattern recognition sequence Is correct, the switch settings defined In 
cycles 11 through 15 are transferred and are active for the next memory cycle. When external 
battery power Is applied for the first time, the DS1234 will come up with the nonvolatile con¬ 
troller off. Upon initial Vqc power the write enable will be set in read/write operation 
(WEI = WEO). 
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ADDRESS INPUT PATTERN Table 1 


Cycle Number 

Address 

Inputs 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

As 

1 

0 

1 

0 

0 

0 

1 

1 

0 

1 

0 

* 

* 

4r 

* 

* 

A2 

0 

1 

0 

1 

1 

1 

0 

0 

1 

0 

1 

0 

0 

0 

1 

1 

A1 

1 

0 

1 

0 

0 

0 

1 

1 

0 

1 

0 

1 

1 

1 

0 

0 

Ao 

0 

1 

0 

1 

1 

1 

0 

0 

1 

0 

1 

0 

0 

0 

1 

1 


*See Table 2 


CONTROL SELECT Table 2 


WEI Battery Control 

Operation 

11 

12 

13 

14 

15 

0 

X 

X 

X 

X 

Read Only Operation 

1 

X 

X 

X 

X 

Read/Write Operation 

X 

1 

0 

1 

0 

Enables Nonvolatile Controller* 


X Don’t Care *Any other combination 

turns controller off 
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ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Ground - 0.3V to + 7.0V 
Operating Temperature 0°Cto70°C 
Storage Temperature -55®Cto125®C 
Soldering Temperature 260X for 10 Sec 

‘This is a stress rating only and functional operation of the device at these or any other conditions above those indicated in the operation sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods of time may affect reliability. 


RECOMMENDED D.C. OPERATING CONDITIONS 


(0°Cto 70 °C) 


PARAMETER 

SYMBOL 

MIN 

TYP. 

MAX 

UNITS 

NOTES 

Power 

Supply Voltage 

Vcci 

4.5 

5.0 

5.5 

V 

1 

Input 

High Voltage 

V|H 

2.2 


Vcc+ 0.3 

V 

1 

Input 

Low Voltage 

V|L 

-0.3 


+ 0.8 

V 

1 

Battery Voltage 

VbAT 

2.5 


3.7 

V 



D.C. ELECTRICAL CHARACTERISTICS (0 °C to 70 °C, Vcc = 5V ± 10%) 


PARAMETER 

SYMBOL 

MIN 

TYP. 

MAX 

UNITS 

NOTES 

Supply Current 

Icci 



5 

mA 

2 

Supply Current @ 

VCC0 = VCCI -0.2 

icco 



80 

mA 

3 

Input Leakage 

l|L 

-1.0 


+ 1.0 

uA 


Output Leakage 

ilo 

-1.0 


+ 1.0 

uA 


Output Current 
@2.4V 

iqh 

-1.0 



mA 

4 

Output Current 
@ 0.4V 

iql 



4.0 

mA 

4 


(0“Cto70°C,Vcci <VbAT) 


CEO, WEO Output 

— 

VOHL 

VbAT-0.2 



V 

6 

Battery Current 

Ibat 



0.1 

uA 

7 

Battery Backup Current 
@ Vcco =vbat - 0.3V 

iccot 



100 

uA 

5 






CAPACITANCE (tA = 25°C) 


PARAMETER 

SYMBOL 

MIN 

TYP. 

MAX 

UNITS 

NOTES 

Input 

Capacitance 

ClN 



5 

PF 


Output 

Capacitance 

Gout 



7 

PF 



A.C. ELECTRICAL CHARACTERISTICS (0°Cto70‘'C, VcC = 5V±10%) 


PARAMETER 

SYMBOL 

MIN 

TYP. 

MAX 

UNITS 

NOTES 

Address Setup 

tAS 

0 



ns 


Address Hold 

tAH 

50 



ns 


Read Recovery 

tRR 

40 



ns 


CEi Pulse Width 

tew 

110 



ns 


Propagation 

Deiay 

tPD 



20 

ns 



(0“Cto70°C, VccI<Vtp) 


Recovery at 

Power Up 

tREC 



2 

ms 


Vec Slew Rate 
Power Down 

tF 

0 



us 


Vec Slew Rate 
Power Up 

tR 

0 



us 


CEi High to 

Power Fail 

tPF 

0 



ns 
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NOTES: 

1. All voltages are referenced to ground. 


2. Measured with VcC0> CEO and WEO open. 

3. IcCO is the maximum average load which the DS1234 can supply to the memories. 

4. Measured with a load as shown in Figure 2. 

5. ICC01 is the maximum average load current which the DS1234 can supply to the 
memories in the battery back-up mode. 

6. Chip Enable, CEO, and Write Enable, WEO, outputs can only sustain leakage current in 
the battery back-up mode. 

IbAT is the total l oad current which the DS1234 uses from the battery Input pin with 
VcC0> CEO, and WEO open. 


OUTPUT LOAD Figure 2 


-f 5 volts 
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DS1234S 

Conditional Nonvolatile Controller 









3 1^ Dallas Semiconductor DS123716-Pin DIP 

" DRAM Nonvolatizer DS1237S 16-Pin SOIC 


FEATURES 

• Converts DRAM into nonvolatile RAM 

• Controls any density of DRAM 

• Wide backup supply voltage range 

• Automatically refreshes when power fail 
detection occurs 

• Power fail detection signal for hardwire 
interrupt 

• Refresh is turned over to the processor after 
power up under software control 

• Space saving 16-pin DIP and 16-pin SOIC 
for surface mounting 

• Low power CMOS 

• Built in backup condition circuit warns of 
impending backup supply failure 

• Software controlled backup supply discon¬ 
nect switch for storage and shipment 

• Software controlled counter measures 
backup supply discharge and charging time 

• Optional refresh periods of 7.5 ms, 15 ms, 
and 30 ms are available to support extended 
refreshing at reduced power levels 

DESCRIPTION 

The DS1237 is a CMOS circuit designed to 
control DRAMs such that information stored in 
memory is retained and protected during power 
failure. The DS1237 accomplishes this by moni¬ 
toring the power supply for an out of tolerance 
condition. When such a condition occurs, the 


PIN CONNECTIONS 



''cci 

^CCO 

BKUP 

TOL 

PF 

BC 


A1C 

J2C 

casiEI 

mC 

MfEOC 

VaaCI 


leUVcci 
isH^cco 
14 n BKUP 
13 □ TOL 
12=1 PF 
11 □ BC_ 
loD RASP 
9 □ RASI 


16-PlN SOIC 


PIN NAMES 


BKUP 

- Backup Supply 

BC 

- Backup Condition 

TOL 

- Trip Point Select 

PF 

- Power Fail Output 

A0-A2 

- Address Inputs 

Vss 

- Ground 

WEI 

- Write Enable Input 

WEO 

- Write Enable Output 

CASI 

- CAS Input from System 

CASO 

- CAS Output to DRAM 

RASI 

- RAS Input from System 

RASO 

- RAS Output to DRAM 

^cco 

Vgg Output to DRAM 

Vcc. 

- +5 Volt Input 


DRAM is isolated from the system control and 
the power supply for the DRAM Is switched trom 
to the backup supply. Refresh control Is 
maintained by the DS1237 until the power Is 
within specifications. At this time refresh Is re¬ 
turned to the system after a highly structured 
serial sequence on address lined AO, A1 and A2. 
Other serial sequences are used to set switches 
which control a counter used to measure backup 
supply charging and discharging and electrically 
connect or disconnect the backup supply. 
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OPERATION - NORMAL 
POWER CONDITIONS 

Under normal operation system +5 volt power is 
supplied within the tolerance limits set by Pin 3 
(TOL). If pin 3 is connected to the DS1237 
will operate in the normal mode down to 4.75 
volts. When Pin 3 is grounded, the DS1237 will 
operate in the normal mode dow n to 4.5 v olts. 
During normal operation the RAS, CAS, and WE 
inputs are directly rounted to the respective 
outputs with a maximum propagation delay of 15 
ns. The backup supply input is normally con¬ 
nected to either a chargabie capacitor or battery, 
however, any backup supply with a voltage input 
between the limits of 6.0 volts and 10 volts is 
suitable. The power fail output (PF) is at high 
level and address inputs AO, A1, and A2 are 
monitored for software ^ven sequences. The 
backup condition output BF will be in an inactive 
(high) state provided that the backup input level 
is greater than 5.5 volts and the backup counter 
has not reached zero. 

OPERATION - POWER LOSS AND 
DATA RETENTION 

When the 5 volt power begins to drop, a 
precision band gap comparator senses this 
change. Depending on the level of the Tolerance 
Pin 3, a powerfail signal will be generated as 
falls below 4.75 volts or4.5 volts. The powerfail 
outputsignalisdriven lowatthistimeandwillstay 
low until Vgg is restored to normal conditions. 
When the data retention mode is turned on, the 
DS1237 is olate s all control inputs and starts 
driving the RAS, CAS, and WE outputs. The 
input is disconnected from and the regu- 
lated backup supply is connected. A burst CAS 
before RAS refresh cycle is generated at a cycle 
time of 350 ns maximum. This burst refresh 
continues for 520 or 1032 consecutive cycles 
depending on the dash number of the device 
(see Table 1). Afterthe burst refresh is complete, 
subsequent burst refreshing continues at 7.5, 
15, or 30 ms intervals until returns to normal 

levels and the system signals the DS1237 that it 
is ready to assume refresh duties. The WE 
output is held at the high (inactive) level from the 
time powerfail is detected until the system as¬ 
sumes refresh duties. 


OPERATION - RETURN TO NORMAL 
POWER CONDITIONS 

When the system +5 volt supply returns and 
exceeds 4.5 volts or 4.75 volts depending on the 
tolerance pin, the input is immediately 
reconnected to the output pin while the 
regulated backup supply is internally discon¬ 
nected from VpgQ. The DS1237 immediately 
generates a continuous CAS before RAS refresh 
at a cycle time of 350 ns maximum. Burst re¬ 
freshing continues without interruption until the 
system signals that It Is ready to assume the re¬ 
sponsibility of refreshing the DRAMs. Refresh 
duties are sh ifted from the DS1237 to the system 
when a software controlled switch is set by 
sending a specific patern on address lines AO, 
A1, and A2 for 24 consecutive cycles. This 
address pattern which sets the software switch Is 
shown in Figure 1. The address pattern is 
clock ed Into the DS1237 on the falling edge of 
CAS provided that setup and hold times are met. 
When the 24th cycle is correctly entered, the 
system will have full access to RAM and must 
handle refresh requirements. RAM read and 
write cycles can resume without restrictions after 
the software switch is correctly set. 

CONSERVATION OF BACKUP SUPPLY 

Another software controlled switch allows con¬ 
servation of the backup supply when data reten¬ 
tion is not requrired. The switch is controlled by 
the same method described for refresh except 
that the bit pattern is different. The bit patterns 
shown in Figure 2 turn on or off this switch which 
disconnects or connects the backup supply. 
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REFRESH INTERVALS Table 1 



REFRESH INTERVAL* 

NUMBER OF CYCLES 

7.5 

15 

30 

520 

^1 

-2 

-3 

1032 

B 

-5 

-6 


‘Refresh intervals have a tolerance of +/- 7%. 


SOFTWARE SWITCH FOR PROCESSOR CONTROL ON POWER UP Figure 1 


MSB__LSB 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

MSE 

\ LSB 

0 

0 

□ 

0 

0 

0 

1 

0 

0 

0 

0 

0 

B 

0 

1 

0 

0 

0 

0 

□ 

0 

0 

0 

0 

MSB LSB 

0 

0 

0 

0 

F 

0 

0 

0 

0 

0 

0 

F 

0 

0 

0 

0 

F 

F 

0 

0 

0 

F 

F 

0 


SOFTWARE CONTROLLED SWITCH FOR CONSERVATION OF BACKUP SUPPLY 
Figure 2 


MSB ON LSB 


AO 1 

0 

0 

0 

□ 

0 

0 

0 

0 

0 

□ 

□ 

0 

0 

0 

0 

0 

0 

0 

0 

3 

□ 

3 

0 

0 


MSB LSB 

A1 I 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

□ 

0 

0 

□ 

1 

0 

0 

0 

0 

0 

0 

3 

3 

0 


MSB LSB 

A2 I 

1 

0 

0 

1 

0 

0 

0 

1 

1 

□ 

0 

0 

□ 

1 

0 

0 

0 

0 

0 

1 

0 

0 

□ 

3 


MSB OFF 

LSB 

AO 

0 

0 

0 

0 


0 

0 

0 

F 

0 

0 

F 

0 

B 

0 

0 

0 

0 

0 

0 

0 

0 

F 

H 


MSB LSB 

A1 

F 

0 

0 

0 

0 

F 

F 

F 

F 

F 

0 

0 

0 

0 

0 

0 

0 

F 

0 

0 

F 

F 

F 

0 


1 ^ 



0 

0 

0 

0 

0 

0 

□ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


MSI- 
A2 ^1 



















BATTERY CONDITION 

The DS1237 contains two features which pro¬ 
vide information about the condition of the 
backup supply. First, the DS1237 monitors the 
backup supply input condition. If this inputjs 
below Vgg|, the backup condition output pin (BC) 
is driven to the active state (low) and will remain 
in this state until the backup suply voltage is 
restored to a level above This feature is 
active only while is applied within nominal 
limits. When^verthe backup supply is supplying 
power, the BC pin remains in a high impedance 
state. The second feature for monitoring the 
condition of the backup supply isacounterwhich 
is decremented on one second intervals when¬ 
ever the backup supply is supplying power. This 
counter is set with a number while is within 
nominal limits. The value of the counter is en¬ 
tered by sending a 24-bit sequence on address 
lines AO, A1 and A2 in the same manner as 
described for refresh control. This sequence is 
shown in Figure 3. After the 24-bit sequence is 
correctly entered, the next 24 bits will define the 
time count in seconds which will start decre¬ 
menting down when the backup supply is supply¬ 
ing power. This count is 24 bits long a nd is 
entered LSB first on address line AO when CAS 
line goes low. The counter is a binary number 
representing the time allowed until the backup 
supply has been dj^charged. When the counter 
reaches zero, the BC pin will be low as soon as 
the Vgg supply is within nominal limits. The BC pin 
will remain low until a new value is entered into 
the counter. This time can be calculated by 
dividing the capacity in amper hours of the 
backup supply by the average load current of the 
DRAMs and converting this value into seconds. 
The value in the counter can be read at any time 
while VgQ is within nominal limits by sending the 
24-bit sequence which is shown in Figure 4. This 
sequence is entered in the same manner as 
describedfor refresh control. Afterthis sequence 
is correctly entered, the next 24 CAS cycles will 
cause the contents of the counter to be shifted 
out one bit at a time staring with the LSB on the 
BC pin. A logic zero on BC while CAS is low is a 
logic zero for that bit. 


BACKU P CONDITION APPLICATIONS 

The backup condition features of the DS1237 
can supply the system valuable information 
about the backup supply. A simple application 
may only use the comparator to tell the 
system that a battery is weak and should be 
replaced. A more sophisticated System may use 
the backup condition counter to measure the 
time that a primary battery is used to supply 
powerto DRAMs. By knowing the capacity of the 
battery and the requirements of the DRAM, the 
time forbattery replacement can be predicted. In 
fact, if worst case primary supply outages can be 
estimated, the backup battery can be selected so 
that replacement can always occur prior to 
backup supply failure. If a rechargable backup 
supply is used, such as a capacitor or a nicad 
battery, the backup condition counter can be 
used to measure both the charge and discharge 
time. Charge time can be measured by using a 
system time base and periodically adjusting the 
battery condition counter under software control 
to reflect the amount of time (amount of charge) 
that the system primary power is within nominal 
limits. 

NOTE: 

The DS1237 requires capacitive bypassing 
techniques between and GND for proper 
operation. A bypass capacitor between V^ggand 
BKUP is also essential for proper operation. 
While applications vary, a 10 uf capacitor value 
is typically required. 
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SOFTWARE SEQUENCE FOR SETTING THE BACKUP CONDITION COUNTER 

Figures 


MSB LSB 



NOTE: 

The binary count which is entered into the backup condition counter 
is a caiculated value based on application and has a range of 2 ^* seconds 
with an accuracy of +/- 20%. 


SOFTWARE SEQUENCE FOR READING THE BACKUP CONDITION COUNTER 
Figure 4 


MSB LSB 


E 

0 

0 

0 

0 

0 

0 

0 
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0 

0 
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0 
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0 

0 
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0 

0 

0 

0 

0 

0 

MSI 

_ISB 

0 



1 
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» 

0 



1 

0 


0 
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0 
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0 



0 

MSB 1 

LSB 

0 


0 
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0 

0 

I 
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0 

' 

0 
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a 

B 
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B 

B 
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B 
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ABSOLUTE MAXIMUM RATINGS 

VOLTAGE ON BATTERY INPUT PINS RELATIVE TO GROUND 
VOLTAGE ON ANY OTHER PIN RELATIVE TO GROUND 
OPERATING TEMPERATURE 
STORAGE TEMPERATURE 
SOLDERING TEMPERATURE 


-0.3Vto+12V 
-0.3Vto+7V 
OOCto+TOOC 
-SSOC10+12500 
260®C for 10 seconds 


RECOMMENDED D.C. OPERATING CONDITIONS 


(OOC to 7000) 



PARAMETER 

SYMBOL 

Primary Power Supply 

Vcc. 

Voltage Input Logic 1 

V,H 

Voltage Input Logic 0 

\ 

Backup Supply 

BKUP 


2.0 


-0.3 


MAX 

UNITS 

5.5 

VOLTS 

Vcc+0.3V 

VOLTS 

+0.8 

VOLTS 

10.0 

VOLTS 



D.C. ELECTRICAL CHARACTERISTICS 


PARAMETER 


Input Leakage 


SYMBOL 


Output Supply Current I, 


V =V -0 2 V 

''cco ^CCI ^ 


PF Detect TOL = V<,<,o V,p 


PF Detect TOL = GND V. 


Output Supply Current I^^Qg 
V < V 

*001 ^ ^TP 


Backup Supply Leakage Ig^^p 


(OOC to 7000. Vpc = 4.75V to 5.5V) 


UNITS NOTES 


uA 
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CAPACITANCE 


PARAMETER 

SYMBOL 

COND. 

TYP 

MAX 

UNITS 

NOTES 

Input Capacitance 


t^=25‘»C 

5 

7 


PF 


A.C.ELECTRICAL CHARACTERISTICS - RAPID REFRESH (OMo 70<>C < V^p) 
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REFRESH CYCLE DURING BURST REFRESH RETENTION (WEO=V,h) Figure 5 



NOTES 

1. All voltages are referenced to ground. 

2. The BC pin will be driven active whenever V^^ls within nonninal limits and the backup supply is 
below Vgg. 

3. Backup input voltage is internally regulated within the DS1237 such that is never below 4.5 
volts for a backup input voltage of 6.0 volts minimum. 

4. is the maximum current which the DS1237 can supply to RAM through the V^co pin with a 
voltage drop of less than 0.2 volts. 

5. Load capacity is 300 pF. 

6. Measured with all outputs open. 

7. V.„, is the trip point where the internal switching circuits disconnects V^, and connects the internally 
regulated backup supply to Rapid refresh is also initiated at this time, and the PF output is 
driven active. 

8. Iggog is the maximum current which the DS1237 can supply to RAM through the pin from the 
internally regulated supply while in the data retention mode. 

9. Backup leakage is the internal current consumed by the DS1237 in the data retention mode. 
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DS1237 

DRAM NONVOLATIZER 
16-PIN DIP 


16 9 

ni—II—II—irnrni—in 



u \ZJ tZJLJ CJ LZI LJ O ’ 

I o 


DIM 

INCHES 

MIN. 

MAX. 

A 

0.740 

0.780 

B 

0.240 

0.260 

C 

0.120 

0.140 

D 

0.290 

0.310 

E 

0.020 

0.040 

F 

0.110 

0.130 

G 

0.090 

0.110 

H 

0.320 

0.370 

J 

0.008 

0.012 



0.021 




541 




















!■ Dallas Semiconductor 
Battery Manager 


DS1259—16-PmDIP 
DS12S9S—16^Pm SOIC 


FEATURES 


PIN CONNECTIONS 


• Facilitates uninterruptable power 

• Uses battery only when primary Vcc is 
not available 

• Low forward voltage drop 

• Power fall signal Interrupts processor 
or write protects memory 

• Consumes less than 100 nA of battery 
current 

• Low battery warning signal 

• Battery can be electrically discon¬ 
nected upon command 

• Battery will automatically reconnect 
when Vcc is applied 

• Mates directly with DS1212 Controller 
to back up 16 RAMs 

• Optional 16-pin SOIC surface mount 
package 


NC pT 


BF 
NC 
BAT PS 
RST pe 
GND 
GND p8 


iep VcGI 
Vcci 

NC 


13 p Vcco 
_^CO 
Z3 PF 
NC 
Z1 NC 


NC oc 1 
'^BAT OC 2 
5F nc 3 
NC DC 4 
BAT OE 5 
RST DC 6 
GND on 7 
GND pc 8 


16 XIVoci 
15 HVcci 
14 XlNC 
13 IIOVcco 

3a^co 
11 XIPF 
10 IJNC 
9 3aNC 


PIN NAMES 

NC - No Connection 

VbAT ■ Battery Input Connection 

^ - Battery Fail Output Signal 

BAT - Battery Output 

RST - Reset Ground Signal 

GND - Ground 

PF - Power Fail Output Signal 
Vcco ■ ram Supply 
VCCI ■ +5 V Supply 


DESCRIPTION 

The DS1259 is a low-cost battery management system for portable and nonvolatile elec¬ 
tronic equipment. A battery connected to the battery input pin supplies power to CMOS elec¬ 
tronic circuits when primary power is lost through an efficient switch via the Vqco P'ns. 
When power is supplied from the battery, the power fail signal is active to warn electronic 
reset circuits of the power status. Energy loss during shipping and handling is avoided by 
pulsing reset, thereby causing the battery to be isolated from other elements in the circuits. 
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OPERATION 

During normal operation, Vcci (Pins 15 and 16) is the primary energy source and power is 
supplied to VcGO(Pins 12 and 13)through an internal switch at a voltage level of Vcci “ 0.2 
volts@250 mA. During this time the power fail signal (PF) is held high indicating valid Vcci 
voltage (see Figure 1). However, if the Vcci would fall below the trip point (Vjp), a level of 
1.26 times the battery level (VbaT), the power fail signal is driven low. As Vcci fsHs below 
the battery level, power is switched from Vcci 1o Vbat snd the battery supplies power to the 
uninterruptable output (Vcco) VbaT-0.2 volts@15 mA. 

On power up, as the Vcci supply rises above the battery, the primary energy source, VcCh 
becomes the supply. As Vcci •'ises above the trip point (Vjp), the power fail signal is driven 
back to the high level. During normal operation BAT (Pin 5) stays at the battery level 
regardless of the level of Vcci- 

BATTERY FAIL _ 

When power is being supplied from the primary energy source, BF (Pin 3) is held at a high 
level provided that the attached battery (Vbat) 'S greater than 2 volts, if the battery levej 
should decrease to below 2 voltsjhe BF signal is driven low indicating a low battery. The BF 
signal is always low when the PF signal is low. 

RESET 

The reset input can be used to prevent the battery from supplying power to Vcco and BAT 
even if Vcci falls below the level of the battery. This feature is activated by applying a pulsed 
input on RST to high level for 50 ns minimum while primary power is valid (see Figure 2). When 
primary power is removed after pulsing RST, the Vcco output and BAT will go to the high im¬ 
pedance. The next time primary power is applied such that Vcci 's greater than Vbat> nor¬ 
mal operation resumes and Vcco will be supplied by the battery or Vcci- The BAT output 
will also return to the level of the battery. Figure 3 shows the DS1259 in a typical application. 


BLOCK DIAGRAM Figure 1 
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ABSOLUTE MAXIMUM RATIHQS* 

Voltage on any Pin Relative to Ground -0.3V to + 7.0V 
Operating Temperature 0°Cto70®C 
Storage Temperature -55°C to ■H25°C 
Soldering Temperature 260 “C for 10 Sec 

‘This is a stress rating only and functional operation of the device at these or any other con¬ 
ditions above those indicated in the operation sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods of time may affect 
reliability. 


RECOMMENDED D.C. OPERATINO CONDITIONS 


(0°Cto 70 °C) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Primary 

Power Supply 

Vcci 


5.0 

5.5 

V 

1 

Input High Voltage 

V|H 

2.0 


Vcc+ 0.3 

V 

1 

Input Low Voltage 

V|L 

-0.3 


+ 0.8 

V 

1 

Battery Voltage 

Pin 2 

vbat 

2.5 

3 

3.7 

V 

6 

Battery Output 

Pin 5 

BAT 

Vbat-0.1 



V 

1 


D.C. ELECTRICAL CHARACTERISTICS (0 °C to 70 °C, Vcc = 4.5 to 5.5V) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Leakage Current 

Ilo 

-1.0 





Output Current 
@2.4V 

lOH 

-1.0 



mA 

1,2 

Output Current 
@0.4V 

lOL 



+ 4.0 


1,2 

Input Supply 

Current 

loci 



10 


3 

Pins 12,13 
vcco= Vcci-0.2 

loco 



250 

mA 


Pin 11 ^Detect 

VtP 


CO 

CM CQ 


V 

4,6 

Pin 3 BF Detect 

VbATF 


2.0 


V 

7 
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(0°C to 70 °C, Vcci <VbAT) 


PARAMETER 

SYMBOL 

MIN 

MAX 

UNITS 

NOTES 

Pins 12, 13 

VcCO :: VbaT - 0-2V 

ICC02 


15 

mA 

5 

Battery Leakage 

IBAT 


100 

nA 

8 

Pin 5 Battery 

Output Current 

ibat out 


100 

uA 



CAPACITANCE (t a = 25 °C) 


PARAMETER 

SYMBOL 

TYP 

MAX 

UNITS 

Input 

Capacitance 

C|N 

5 

10 

pF 

Output 

Capacitance 

Gout 

5 

10 

PF 


A.C. ELECTRICAL CHARACTERISTICS 


[0 “C to 70 °C, Vcc = 4.0 to 5.5V) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Vcci Slew Rate 

tp 

300 



us 


Vcci Slew Rate 

tR 

1 



us 


Power Down to 

PF Low 

tPF 

0 



US 


PF High after 

Power Up 

tREC 



100 

US 
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POWER-DOWNIPOWER-UP CONDITION 



NOTES: 

1. Voltages are referenced to ground. 

2. Load capacity is 50 pF. 

3. Measured with Pins 11, 12, 13 and 3 open. 

4. Vjp is the point that PF is driven low. 

5- ICC02 be limited by the capability of the 
battery. 

6. Trip Point Voltage for Power Fail Detect: 

Vtp = 1.26xVbaT 

For 5% operation; VbaT = 3.7V Max. 

7- VbaTF is the point that BF is driven low. 

8. Battery leakage is the internal energy consumed 
by the DS1259. 
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DS1259 

Battery Manager 
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[]■ Dallas Semiconductor DS1260-25 

SmartBattery SO 

’100 


FEATURES 

• Encapsulated lithium energy cell with 
shelf life beyond 10 years 

• Available with energy capacities of 
250, 500, and 1,000 MAH @ 3 volts 

• Plugs into a standard 16 pin DIP 
socket 

• Lithium celi electrically disconnects 
from exposed pins upon command 

• Battery isolation insures full capacity 
after shipping and handling 

• Lithium ceil automatically reconnects 
when Vcc is applied 

• Recessed pins prevent bending 

• Vcc ^3ii signal Interrupts processor 
or write protects memory 

• Exhausted energy cell warning signal 

• Low profile permits mounting on 0.5 
inch printed circuit board centers 

• Mates directly with DS1212 controller 
to back-up 16 SRAMs 

• Uninterruptable supply for CMOS and 
portable devices 


PIN CONNECTIONS 



PIN NAMES 

Pins, 1, 4, 9, 10 and 14 are No-Connects 
Pin 2 and pin 7 are missing 
Pin 3 is Battery Fail (BF) 

Pin 5 is Battery Out (BAT) 

Pin 6 is RESET (RST) 

Pin 8 is Ground 

Pin 11 is Power Fail (PF) 

Pins 12 and 13 are RAM Supply (Vcco) 
Pins 15 and 16 are +5V Supply (Vcci) 


E 


DESCRIPTION 

The DS1260 is a low cost backup energy source for portable and nonvolatile electronic 
equipment. A lithium energy source of up to 1 amp hour can supply power to CMOS elec¬ 
tronic circuits when primary power is lost through an intelligent and efficient switch. When 
power is supplied from the lithium power source, the power fail signal is held low to warn 
electronic RESET circuits of the power status. Energy loss during shipping and handling is 
avoided by pulsing RESET, thereby causing the backup energy source to be isolated from the 
exposed pins. The DS1260 can be plugged into a standard 16-pin low-cost DIP socket, allow¬ 
ing for proven interconnect and simple replacement if the energy has been exhausted. 
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OPERATION 

During normal operation Vcci (Pins 15 and 16) Is the primary energy source and power is 
supplied to Vcco(Pins 12 and 13) through an Internal^switch at a voltage level of Vcci - 0-2 
volts @ 250 ma. During this time the power fall signal PFIs held high Indicating valid primary 
voltage (see Figure 1). However, If the Vcci would fall below the level of 4.25 volts, the power 
fall signal Is driven low. As Vcci below the level of the lithium supply (Vbat = 3 volts) 
power Is switched and the lithium energy source supplies power to the uninterruptable out¬ 
put (Vcco) ^t VbaT” 0-2 volts @ 5 MA. 

On power up, as the Vcci supply rises above 3 volts, the primary energy source, Vcch 
becomes the supply. As the Vcci Input rises above 4.25 volts the power fall signal Is driven 
back to the high level. During normal operation BAT (Pin 5) stays at the battery level of 3 
volts, regardless of the level of Vcci- 

BATTERY FAIL _ 

When power Is being supplied from the primary energy source, BF (Pin 3) Is held at a high 
level (Vqh) provided that the lithium energy source is greater than 2 volts. If the lithium 
energy source should decrease to below 2 volts, the BF signal Is driven low (VoL)» Indicating 
an exhausted lithium battery. The BF signal Is always low when power Is being supplied by 
the lithium energy source. 

RESET 

The reset Input can be used to prevent the lithium energy source from supplying power to 
Vcco sf^cl BAT even If Vcci below 3 volts. This feature Is activated by applying a pulsed 
Input on RST to high level (V|h) for 50 ns min. while primary power is valid (see Figure 2). 
When primary power is removed after pulsing RST, the VccO output and BAT will go to high 
impedance. The next time primary power Is applied, such that VcCI is greater than Vbat» 
normal operation resumes and VqcO will be supplied by the lithium energy source when 
Vcci again falls below 3 volts. BAT will also return to the level VbaT- Figure 3 shows how the 
SmartBattery Is used In a system application. 


BLOCR DIAGRAM Figure 1 
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BATTERY PERFORMANCE DS1260-25 


s 


0 ) 

O) 

CO 

o 

> 


CD 


o 



200 400 600 800 1000 1200 


Discharge Time (h) 


<D 

a> 

S 

o 

> 


<D 

O 



2000 4000 6000 8000 10000 12000 


Discharge Time (h) 


CD 

O) 

S 

o 

> 


(D 

O 


Temperature Performance Load: 12kQ 



200 400 600 800 1000 1200 


Discharge Time (h) 


0) 

U) 

B 

o 

> 


CD 

O 



2000 4000 6000 8000 10000 12000 


Discharge Time (h) 




Pulsed Discharge Performance (20 °C) 




— 

1 MQ 

1 





1 


__ 



5 J 

5, 470Q 












40 80 120 160 200 240 


Discharge Capacity (mAh) 


553 






Cell Voltage (V) Cell Voltage (V) 


BATTERY PERFORMANCE DS1260-50 


Discharge Performance (20 X) 
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BATTERY PERFORMANCE DS1260-100 
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TABLE 



NOMINAL VOLTAGE 


3 volts 


3 volts 










INTEGRATED BATTERY BACKUP—APPLICATIONS Figure 3 
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ABSOLUTE MAXIMUM RATINQS* 

Voltage on Any Pin Relative to Ground -0.3V to +7.0V 
Operating Temperature 0°Gto70”C 
Storage Temperature -40“Cto +70°C 
Soldering Temperature 260 “C for 10 Sec 


‘This is a stress rating only and functional operation of the device at these or any other con¬ 
ditions above those indicated in the operation sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods of time may affect 
reiiability. 


RECOMMENDED D.C. OPERATING CONDITIONS 


(0°Cto70°C) 


PARAMETER 

SYMBOL 

MIN 

TYP. 

MAX 

UNITS 

NOTES 

Primary 

Power Supply 

Vcc 

4.5 

5.0 

5.5 

V 

1 

Input High 

Voltage 

V|H 

2.0 


Vcci + 0.3 

V 

1 

Input Low 

Voltage 

V|L 

-0.3 


-I-0.8 

V 

1 


D.C. ELECTRICAL CHARACTERISTICS (0 °C to 70 °C, Vcci = 4-0 to 5.5V) 


PARAMETER 

SYMBOL 





NOTES 

Leakage Current 

ILO 



+ 1.0 



Output Current 
@ 2.4V 

lOH 




mA 

1,2 

Output Current 
@ 0.4V 

lOL 




IIIIQQIIIIII^ 

1,2 

Input Supply 

Current 




5 


3 

Pins 12,13 

Vcco = Vcci - 0.2 




250 

mA 


Pin 11 ^ Detect 




4.5 

V 

4 






V 

7 


(0‘C to 70°C, VCCI <vbat) 


Battery Voltage 

Pin 5 

vbat 


3 

bh 


6 

Pins 12, 13 

Vcco =vbat-o. 2 v 

ICC02 





5 

Battery Leakage 

>BAT 





8,9 

Pin 5 Battery 

Output Current 

ibat out 



100 

uA 
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CAPACITANCE 


SYMBOL 


TYP 


_' tA = 25°C) 

MAX UNITS 


PARAMETER 


Output 

Capacitance 

Input 

Capacitance 


Co 


5 


10 


PF 


C| 


5 


10 


pF 


A.C. ELECTRICAL CHARACTERISTICS (0 °C to 70 °C, VqC = 4-0 to 5.5V) 


PARAMETER 

SYMBOL 


TYP. 

MAX 


NOTES 

Vcci Slew Rate 

HBH 

300 



mm 


VCCI Slew Rate 


1 



AJS 


Power Down to 

PF Low 


0 



AJS 


PF High after 
Power Up 




100 

US 
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POWER-DOWN/POWER-UP CONDITION 



NOTES: 

1. Voltages are referenced to ground. 

2. Load capacity is 50 pF. 

3. Measured with Pins 11, 12, 13 and 3 open. 

4. Vjp is the point that PF is driven low. 

5. Sustained lcC02 currents above 1 mA cause a significant drop in battery voltage. 

6- Vbat 'S the internal lithium energy source voltage. 

7- VbaTF is the point that BF is driven low. 

8. Battery leakage is the internal energy consumed by the DS1260. 

9. Storage loss is less than 1% per year at 25®C. 

10. Vcci = + 5 volts; tA = 25®C. 
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BURNDY DILB16P.-11T 


SUPPLIED WITH EACH ORDER. 
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(■Dallas Semiconductor DS1206 — 14'Pm DIP 

Phantom Interface DS12068'^16-Pln SOIC 


FEATURES PIN CONNECTIONS 

• Minimum expense add-on seriai port 

• Converts standard bytewide or DRAM 
memory wave forms into a three wire 
seriai port 

• Operation is transparent to memory 

• Software generated memory cycies ac¬ 
tivate seriai port and transfer data 

• High band width—1bit data transfer per 2 
memory cycies 

• Intercepts memory signals so that pass 
through connections can be maintained to 
memory 

• Controls communications for as many as 
ten DS1201 Tags, DS1204U Keys, DS1207 
TimeKeys or DS1290 Eliminators 

• Low power CMOS circuitry 


N.c. G 

1 

14 

A3 C 

2 

13 

A2C 

3 

12 

A1 C 

4 

11 

AO C 

5 

10 

DQ Out C 

6 


GND C 

I 7 



3 Vcc 
3 ^ 

D DQ 
D CLK 
3 CE/C^ In 
CE/CAS Out 
rK5i6e In 


A 3 C 1 
NCC 2 
A 2 C 3 

AiC 4 

AqC 5 
OQOutC 8 
NCC 7 
GNDC 8 


□ RST 

□ DO 
nCLK 

□ C&^ln 

□ caCAS Out 
UNC 

C^/Ol In 


• Optional 16-pin SOIC surface mount 
package 


PIN NAMES 


N.C. 

- No connection 

A0-A3 

- Memory address bus 

DQ Out 

- Data out to memory bus 

GND 

- Ground 

RAS/OE In 

- RAS Input from memory bus 

CE/CAS Out 

- Chip enable or CAS to 


memory 

CE/C^ In 

- Chip enable or CAS from 


memory bus 

CLK 

- Clock for serial port 

DQ 

- Data I/O for serial port 

RST 

■ Reset for serial port 

Vcc 

- + 5 Volts 



DESCRIPTION 

The Phantom Interface Is a CMOS circuit which intercepts the standardized memory bus 
found in computer systems and adapts the bus to a three wire serial port. Multiple memory 
cycles are used as a basis for generating the appropriate signals to control the serial port. In 
this way, a sequence of software generated memory cycles encode commands and transfer 
data with low pin count. The serial port signaling is derived from the memory address bus 
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lines AO through A3, the CE/CAS signal and RAS/OE signal, without affecting address space, 
thereby maintaining transparency to the memory bus. Communication is established under 
software cohtroi by an address pattern r ecognitio n sequence (serial port protocol) which dis¬ 
ables a ByteWide or DRAM memory via CE/CAS output. An ad ditional address sequence is 
required to generate the three wire port signals: RESET (RST), Data (DQ), and Clock (CLK). 
The add-on serial port provides a minimum cost interface to the DS1201 Tag, the DS1204U 
Key, the DS1207 TimeKey, the DS1223 Configurator and the DS1290 Eliminator. 


OPERATION 

The main parts of the phantom seriai interface are shown in the biock diagram of Figure 1. 
Information presented on address inputs are latched i nto the D S1206 on the fa liing edge of a 
strobe signai derived from the iogical combination of CE/ CAS I n an d RAS/OE In. When redi¬ 
recting information from a DRAM memory bus, both RAS and CAS inputs are required and 
the coiumn addr esses are used for signaling. For a ByteWide memory bus, onTya CE input is 
required and the RAS/OE input can be tied low or connected to the memory OE Input signal. 
The rising edge of the strobe will cause the address information to be presented for com¬ 
parison to the 24-bit serial interface protocol and to logic which will generate signals for the 
serial port. The serial interface protocol is derived from address inputs AO, A1, and A2. A1 is 
an enable signal which activates the communications sequence. AO defines the data which is 
compared for recognition. A2 is used to clock in Information defined by AO. Initially A1 input 
must be set high to enable serial Interface communications. A1 must remain high during the 
pattern recognition sequence and subsequent communications with the serial port after the 
protocol pattern match is established. If the A1 input is set low, all communications are ter¬ 
minated and future access to the serial port is denied. 

Data transfer through the serial interface occurs by matching a 24 bit pattern as shown in 
Figure 2. This pattern is presented to a register on each rising edge of strobe. Therefore, data 
is input for comparison to the serial interface protocol at the end of each memory cycle (see 
Figure 3). The proper information must be presented on AO to match the 24 bit pattern while 
keeping A1 high. Address input A2 Is used to generate the shift signal which causes data to 
enter the 24 bit register for comparison to the 24 bit pattern. Information is loaded one bit at 
a time on the rising edge of shift. Each shift cycle must be generated from two memory 
cycles. The first memory cycle sets A2 low, establishing the shift clock low. The second 
memory cycle sets A2 high, causing the transition necessary to shift a bit of data Into the 24 
bit register. Data on AO is kept at the correct level for both memory cycles. Address input A3 
is used to control the direction of data going to and from the serial port. This input is not 
used during pattern recognition of the protocol. After the 24 bit pattern has been correctly 
entered, a match sign al is g enerated. The match signal is logically combined with the enable 
signal to generate the RST signal for the serial port. The match signal is also used to disable 
Chip Enable to the memory bus and enabl e a gate which allows the serial port DQ to drive 
the DQ out line to the memory bus. When RST is driven high, devices attached to the serial 
port become active. Subsequent shift signals derived from A2 will now be recognized as the 
serial port clock. The data signal for the serial bus is derived from AO conditioned on the 
level of the direction signal derived from A3. When A3 is set high, data as defined by AO will 
be sent out on the serial port DQ. When A3 is set low, devices attached to the seriai port can 
drive the memory bus DQ out line. The data direction bit must be set low when reading data 
from the serial port DQ. 
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PHANTOM SERIAL INTERFACE BLOCK DIAGRAM Figure 1 















SERIAL INTERFACE 24-BIT PROTOCOL Figure 2 



Byte 1 


Byte 2 


Byte 3 








ABSOLUTE MAXIMUM RATINGS* 

VOLTAGE ON ANY PIN RELATIVE TO GROUND — - 1.0V to + 7V 

OPERATING TEMPERATURE — OXto+ ZOX 

STORAGE TEMPERATURE — -55 °C to +125°C 


*This is a stress rating only and functional operation of the device at these or any other conditions above those indicated in the operation sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods of time may affect reliability. 


RECOMMENDED D.C. OPERATING CONDITIONS (0 °C to 70 °C) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Logic 1 

V|H 

2.0 


Vcc+ 0.3 

V 

1 

Logic 0 

V|L 

-0.3 


+ 0.8 

V 

1 

Supply 

Vcc 

4.5 

5.0 

5.5 

V 

1 


D.C. ELECTRICAL CHARACTERISTICS (0 °C to 70 °C, Vcc = 5V ± 10 %) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Input Leakage 

l|L 

-1 


1 

aA 


Output Leakage 

ILO 



1 

aA 


Output Current @2.4V 

lOH 

-1 



nnA 


Output Current @ .4V 

•OL 

+ 4 



mA 


RST Output 

Current @3.8V 

lOHR 

16 



mA 


Supply Current 

icc 



6 

mA 

2 




CAPACITANCE 


(tA = 25"C) 



CE Inactive 


ns 





























MEMORY BUS INPUTS 



SERIAL PORT 

AFTER PATTERN RECOGNITION 


DQ,RST,CLK 


DQOut 


Becomes active only 
when direction is set 
low via A3 
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NOTES: 

1. All voltages are referenced to ground 

2. Measured with outputs open 

3. Measured with a load as shown in Figure 4 


OUTPUT LOAD Figure 4 
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Phantom Serial Interface 

DS1206 

14‘Pin DIP 

I- —] -1 


DIM. 


INCHES 
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!■ Dallas Semiconductor DS1222^14-Pin DIP 

BankSwitch D812223— 16-Pin SOIC 


FEATURES 

•Provides bank switching for 16 banks of 
memory 

•Bank switching is software controiied by 
a pattern recognition sequence on four 
address inputs 

• Automaticaiiy sets all 16 banks off on 
power up 

• Bank switching logic allows only one 
bank on at a time 

•Special custom recognition patterns are 
available which can prevent unauthorized 
access 

• Full ±10% operating range 

• Low power CMOS circuitry 

• Can be used to expand the address 
range of microprocessors and decoders 

• Optional 16-pin SOIC surface mount 
package 



DESCRIPTION 

The DS1222 is a CMOS circuit designed to select one of sixteen memory banks under soft¬ 
ware control. Memory bank switching allows for an Increase in memory capacity without ad¬ 
ditional address lines. Continuous blocks of memory are enabled by selecting the proper 
memory bank through a pattern recognition sequence on four address inputs. Special 
custom patterns are available from Dallas Semiconductor which can provide security 
through uniqueness and prevent unauthorized access. By combining the DS1222 with the 
DS1212, up to 16 banks of static RAMs can be selected. 


PIN CONNECTIONS 


CElQ 

1 

U| 


me 

2 

13 

□ ^0 


3 

12 

□ SSI 


4 

111 

□ BS2 

Aye 

5 

101 

□ BS3 


6 

9 1 

□ BS4 

GNOe 

7 

8 i 

□ N.C. 


me 

1 

16 


NC tl 

2 

15 


W\C 

3 

14 

□ NC 

% C 

4 

13 

□ BSi 

Ax 1= 

5 

12 

□ BS2 

Ay' C 

6 

11 

□ BS3 

Az C 

7 

10 

□ nc 

GNDC 

8 

9 

=JBS4 


PIN NAMES 

Aw ■ Az - Address Inputs 

CEI - Chip Enable Input 

CEO “ Chip Enable Output 

N.C. - No Connection 

BS1, BS2, - Bank Select Outputs 
^3, BS4 

PFI - Power Fall Input 

Vcc ‘ +5 Volts 

GND -Ground 
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OPERATION^BANK SWITCHIMQ _ 

Initially, on power up all four bank select outputs are low and the chip enable output (CEO) is 
heid high. Note: the power faii input (PFI) must be low prior to power-up to assure proper ini- 
tiaiization. Bank switching is achieved by matching a predefined pattern stored within the 
DS1222 with a 16-bit sequence received on four address inputs. Prior to entering the 16-bit 
pattern, which will set the bank switch, a read cycle of 1111 on address inputs Aw through 
Az should be executed to guarantee that pattern entry starts with Bit 0. Each set of address 
inputs is clocked Into the DS1222 when CEI Is driven low. Ail 16 Inputs must be consecutive 
read cycles. The first eleven cycles must match the exact bit pattern as shown in Table 1. 
The last five cycles must match the exact bit pattern as shown for addresses Ax, Ay, and Az- 
However, address line Aw defines the bank number to be enabled as per Table 2. 

Switch to a selected bank of memory occurs on the rising edge of chip enable input when the 
last set of bits is Input and a match has been established. After bank selection CEO always 
follows CEI with a maximum propagation delay of 15 ns. The bank selected is determined by 
the levels set on Bank Select 1 through Bank Select 4 as per Table 2. These levels are held 
constant for all memory cycles until a new memory bank is selected. 


ADDRESS INPUT PATTERN Table 1 














BANK SELECT CONTROL Table 2 



*CEO = V|h independent of CEI 
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ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Ground -0.3V to + 7.0V 
Operating Temperature 0°Cto70X 
Storage Temperature -SS^C to -i-125®C 

*This is a stress rating only and functional operation of the device at these or any other con¬ 
ditions above those indicated in the operation sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods of time may affect 
reliability. 


RECOMMENDED D.C. OPERATING CONDITIONS (OX to 70X) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Power Supply Voltage 

VCG 

4.5 

5.0 

5.5 

V 

1 

Logic 1 

VlH 

2.2 


Vcc+ 0.3 

V 

1 

Logic 0 

V|L 

-0.3 


+ 0.8 

V 

1 


D.C. ELECTRICAL CHARACTERISTICS 


(0 X to 70 X, Vcc = 5V ± 10%) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Input Leakage Current 

liL 

-1.0 


+ 1.0 

uA 


i/O Leakage Current 

•lo 

-1.0 


+ 1.0 

uA 


Output Current @2.4V 

lOH 

-1.0 



mA 

2 

Output Current @0.4V 

<OL 



+ 4.0 

mA 

2 

Operating Current 

icc 



15 

mA 
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CAPACITANCE (tA = 25 


PARAMETER 

SYMBOL 

TYP 

MAX 

UNITS 

NOTES 

Input 

Capacitance 

C|N 

5 

10 

PF 


Input/Output 

Capacitance 

C|/0 

5 

10 

PF 



A.C. ELECTRICAL CHARACTERISTICS (0°C to 70 X, Vcc = 5V ± 10%) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Address Set-Up 

tAS 

5 



ns 


Address Hold 

tAH 

50 



ns 


Read Recovery 

tRR 

40 



ns 


Propagation Delay 

tpD 



15 

ns 

2 

Power Fail Input 
to First CE) 

tPF 

50 



ns 


Chip Enable Low 

tew 

110 



ns 



579 







580 






NOTES: 1. All voltages are referenced to ground. 

2. Measured with a load as shown in Figure 1. 


OUTPUT LOAD Figure 1 


+ 5 volts 
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Bank Select Controller 

DS1222 

14~Pln DIP 


14 


8 













Bat 

DS 

16- 


C 




1222S 
•Pin SOIC 
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]■ Dallas Semiconductor 

Electronic Configurator DS1223 


FEATURES 

• 16 remote programmable switches 

• 9 Bytes of nonvolatile read/write memory 

• 16 bit programmable comparator 

• 3 pin serial port sets switches and accesses 
memory 

• Greater than 10 years of data retention 

• Data and switch settings are automatically 
protected during power loss 

• Full 10% operating range 

• Applications include DIP switch replace¬ 
ment; remote P.C. board configuration, map¬ 
ping, and decoding 

• Connects directly to DS1206 Phantom 
Interface 


PIN CONNECTIONS 


10 

c 

1 

24 

3Vcc 

11 

c 

2 

23 

□ M 

12 

c 

3 

22 

□ ST 

13 

c 

4 

21 

□ CLK 

14 

c 

5 

20 

□ 115 

15 

c 

6 

19 

□ 114 

16. 

c 

7 

18 

□ N.C. 

17 

c 

8 

17 

□ RST 

18 

c 

9 

16 

□ 113 

19 

c 

10 

15 

□ 112 

DQ 

c 

11 

14 

□ 111 

GND 

c 

12 

13 

□ no 


PIN NAMES 


10-115 ■ 

Switch, Comparator 
Input/Outputs 

DQ 

Data Input/Data Output 

GND - 

Ground 

■ 

RESET 

CLK - 

CLOCK 

ST - 

STROBE 

vcc ■ 

-I-5 Volts 

NC - 

No Connection 

M 

Comparator Match 


DESCRIPTION 

The DS1223 Electronic Configurator is a CMOS nonvolatile switch, comparator, and 
read/write memory circuit designed for personaiizing and configurating eiectronic equip¬ 
ment remoteiy. The configurator has 16 switches which can be remotely programmed to 
either Logic 1, Logic 0 or high impedance. Switch pairs can also be connected to simulate 8 
SPST switches. In addition, the logic state of 16 inputs can be compared to data contained In 
nonvolatile memory. There are 16 bytes of nonvolatile read/write memory. Bytes 0,1,2,3, and 
4 define switch settings; bytes 5 and 6 relate to the comparator; bytes 7 through 15 are free 
for any desired use. 
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A lithium energy source retains information stored in all 16 bytes of memory when power 
is lost. The electronic configurator monitors Vcc for an out of tolerance condition. When 
such a condition occurs, the lithium energy source Is switched on, and write protection is 
enabled to prevent loss of data. While in the data retention mode the switch/comparator out¬ 
puts are ail in a high Impedance mode and all inputs are ignored. 

Information is sent to the configurator via a serial Input one byte at a time or in a burst 
where all 16 bytes are either written or read. Interface to a microprocessor is minimiz ed by 
on-chip circuitry which permits data transfers with only three signals: CLOCK, RESET, Data 
Input/Output. 

OPERATION 

The block diagram (Figure 1) of the electronic configurator illustrates the main elements 
of the device; namely. Input shift register, control logic, nonvolatile memory, switch and 
compa rator circuits, and power switch. To initiate communication with the configurator 
RESET is taken high and 24 bits are loaded into the Input shift register providing both ad¬ 
dress and command information. Each bit is Input serially on the rising edge of the clock. 
Four address bits specify one of 16 nonvolatile memory locations. The remaining command 
bits specify read/write and byte/burst mode. After the first 24 clocks which load the input 
shift register, additional clocks will output data for a read or input data for a write. The 
number of clock pulses equals 24 plus 8 for byte mode or 24 plus 128 for burst mode. 

The information stored in the first five bytes of the nonvolatile memory define the status of 
input/output pins 10-115. The switch configuration is illustrated in Figure 2. Data stored in 
nonvolatile memory bytes 6 and 7 contain 16 bits which are compared to the in put/output 
pins 10-115. When ail inputs matc h the valu e stored in bytes 6 and 7, the MATCH pin will be 
latched and driven low when the STROBE input transitions from low to high. 

The nine remaining bytes serve as user read/write nonvolatile memory. Figure 3 illustrates 
the configurator register address and the definition of each bit. 


585 




CONFIGURATOR SWITCHES Figure 2 



Data 

Enable 

Data 

Enable 


X Switch Resistance ^ 5000 


Switch Pairs 10-11 18- 19 
12-13 no -111 
14-15 112-113 
16-17 114-115 
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CONFIGURATOR MEMORY ADDRESSES Figure 3 

MSB 7 6 5 4 3 2 1 0 LSB 


Byte 0 

115,114 

113,112 

111,110 

19,18 

17,16 

15,14 

13,12 

11,10 

X Switch 1 = Closed 

0 = Open 



Byte 1 

17 

16 

15 

14 

13 

12 

n 

10 

Data Out 1 = Logic High 
0 = Logic Low 



Byte 2 

115 

114 

_ 

113 

112 

111 

no 

19 

18 

Data Out 1 = Logic High 
0 = Logic Low 



Byte 3 

17 

16 

15 

14 

13 

12 

n 

10 

Enable Out 0 = HIZ 




Byte 4 

115 

114 

113 

112 

111 

no 

19 

18 

Enable Out 0 = H IZ 




Byte 5 

17 

16 

15 

14 

13 

12 

n 

10 

Comparison 




Byte 6 

115 

114 

113 

112 

111 

no 

19 

18 

Comparison 




Byte 7 









User Byte 




Byte 8 









User Byte 




Byte 9 









User Byte 




Byte 10 

_ 



_ 





User Byte 




Byte 11 









User Byte 




Byte 12 









User Byte 




Byte 13 









User Byte 




Byte 14 









User Byte 




Byte 15 









User Byte 
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ADDRESSICOMMAND 


Each data transfer consists of a three byte address/comnnand input called the address/ 
command. The address/cpmmand Is shown In Figure 4. As defined, the first byte of the ad¬ 
dress/command specifies whether the memory will be written into or read. If any one of the bits 
of the first byte of the address command falls to meet the exact pattern o f read o r write the 
cycle is aborted and all future inputs to the configurator are ignored until RESET is brought 
low and then high again to begin a new cycle. The 8 bit pattern for read Is 01100010. The pat¬ 
tern for write Is 10011101. The second byte of the address/command describes address AO In 
bit 0, A1 in bit 1, A2 in bit 2, A3 in bit 3. Bits 4 through 7 of the second byte of the address/com¬ 
mand must be set at logical 0. If bits 4 through 7 do n ot equa l logical 0, the cycle is aborted and 
all future inputs to the configurator are ignored until RESET Is brought low and then high again 
to begin a new cycle. The third byte of the address/command must have a logic 0 in bit 0 
through bit 5 and a logical 1 written In bit 6. Bit 7 of byte three of the address/command is used 
along with bits AO through A3 In byte 2 to define the burst mode. When AO through A3 of byte 
two equals logical 0 and bit 7 of byte three equals logical 1, the configurator will enter the burst 
mode after the 24 bit address/command sequence Is complete. 

BURST MODE 

Burst mode is specified for the electronic configurator when all address bits (A0-A3) of the 
address/command are set to logical 0 and bit 7 of byte three to logical 1. The burs t mode 
causes 16 consecutive bytes to be read or written. Burst mode terminates when the RESET 
input is driven low. 

RESET AND CLOCK CONTROL 

All data transfers are initiated by driving the RESET input high. The input also provides a 
method of terminating either single byte or multiple byte transfers. A clock cycle Is a se¬ 
quence of a failing edge followed by a rising edge. For data inputs, the data must be valid 
during the rising edge of clock cycles. Address/command bits and data bits are input on the 
rising edge of the clock and data bits are output on the falling edge o f the cl ock. All data 
tran sfer terminates and D/Q pin goes to a high Impedance state if the RESET input is low. 
The RST input is used only in control of communications with the configurator and has no ef¬ 
fect on the nonvolatile memory data. Data transfer is Illustrated In Figure 5. 


CONFIGURATOR — ADDRESS COMMAND WORD Figure 4 


765432 1076 5 43 2 10 765432 1 0 



Byte 3 Byte 2 Byte 1 


B - Burst 
RD - Read 
W - Write 
A0-A3 - Address 
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DATA TRANSFER 

Figure 5 


SINGLE BYTE TRANSFER 




CLOCK 




-4 S- 


— 


-J J- 


-i i- 


6 

7 

8 

9 

I R/W I 

I R/W I 

I 

I I 


-5 S- 
-i i- 


23 


sy 

-5 5 - 


> 


ADDRESS/COMAND 


DATA INPUT/OUTPUT - 


BURST MODE TRANSFER 



NOTES 

1. ) DATA INPUT SAMPLED ON RISING EDGE OF CLOCK 

2. ) DATA OUTPUT CHANGES ON FALLING EDGE OF CLOCK 


DATA INPUT 

Following the 24 CLOCK cycles that input an address/command, a data byte Is input on the 
rising edge of the next 8 CLOCK cycles, assuming that the read/write and write/read bits are 
properly set (for data input byte 1 bit 0 = 1; bit 1 = 0; bit 2 = 1; bit 3 = 1; bit 4 = 1; bit 5 = 0; 
bit 6 = 0; bit 7 = 1). 


DATA OUTPUT 

Following the 24 CLOCK cycles that input the read mode, a data byte is output on the fail¬ 
ing edge of the next 8 CLOCK cycles (for data output byte 1 bit 0 = 0; bit 1 = 1; bit 2 = 0; 
bit 3 = 0; bit 4 = 0; bit 5 = 1; bit 6 = 1; bit 7 = 0). 
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ABSOLUTE MAXIMUM RATINGS* 

VOLTAGE ON ANY PIN RELATIVE TO GROUND 
OPERATING TEMPERATURE 
STORAGE TEMPERATURE 
SOLDERING TEMPERATURE 


-1.0V to +7V 
0°C to 70-0 
-40‘’C to 70 "C 
260 “C for 10 Sec 


*This is a stress rating only and functionai operation of the device at these or any other conditions above those indicated in the operation sections 
of this specification is not impiied. Exposure to absoiute maximum rating conditions for extended periods of time may affect reliabiiity. 


RECOMMENDED D.C. OPERATING CONDITIONS 


PARAMETER 


(O^Cto 70 X) 


Logic 1 


Logic 0 


Suppiy 



D.C. ELECTRICAL CHARACTERISTICS 


(0"Cto70X,Vcc = 5V ±10%) 
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CAPACITANCE (tA =25°C) 


PARAMETER 

SYMBOL 

MIN 

UNITS 

NOTES 

Input Capacitance 

C|N 

5 

PF 


Output Capacitance 

Gout 

7 

PF 



A.C. ELECTRICAL CHARACTERISTICS (0 “C to 70 °C, Vcc = 5V ± 10%) 


PARAMETER 

SYMBOL 

MIN 

TYP. 

MAX 

UNITS 

NOTES 

Data to CLK Setup 

toe 

50 



ns 

3 

Data to CLK Hold 

tCDH 

50 



ns 

3 

CLK to Data Delay 

tCDD 



200 

ns 

3, 4, 6 

CLK Low Time 

tCL 

250 



ns 

3 

CLK High Time 

tCH 

250 



ns 

3 

CLK Frequency 

fCLK 

D.C. 


2.0 

MHZ 

3 

CLK Rise & Fall 

tR. tP 



10 

ns 

3 

RST to CLK Set Up 

tcc 

1 



us 

3,9 

CLK to RST Hold 

tCCH 

50 



ns 

3 

RST Inactive Time 

teWH 

1 



us 

3 

to HO High Z 

tCDZ 



75 

ns 

3 

strobe to MATCH Valid 

tSM 



35 

ns 

3 

Input Set-Up 

tsu 

40 



ns 

3,4 

Input Hold 

tHD 

10 



ns 

3,4 



TIMING DIAGRAM—WRITE DATA TRANSFER''^ 









NOTES 

1. All voltages are referenced to GND. 

2. RESET = V|H. 

3. Measured at V|h = 2.0 or V|l = .8V and 10 ns maximum rise and fall time. 

4. Measured at Vqh = 2.4 volts and Vql = 0.4 volts. 

5. Vcc = +5 Volts with outputs open. 

6. Load capacitance = 100 pF. 

7. X Switch Impedance is the terminal resistance of switch pairs when the X Switch is 
closed—see Figure 2. 

8. Measured with outputs open. 

9. Measured at V|n of RST = 3.8V. 

10. A period of 100 ns must elapse after data transfer before switches and comparator out¬ 
puts are valid. 

11. Applies to DQ and MATCH. 

12. Applies to switches. 
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DS1223 

Electronic Configurator 


© _ 

-A 


iTTTimnnf 

D -►lU-K 

-11 EQUAL SPACES AT 

.100 ±.010 TNA 


NOTE: Pin 18 is missing by design. 











^ Dallas Semiconductor PRODUCT PREVIEW 

KickStarter DS1227 


FEATURES 

• Power management chip for conserving 
power in battery-operated systems 

• Uitra-iow standby current drain 

• "Kickstarts" system power on via externai 
events such as: 

- Photodiode sensor trip 

- Ciock/calendar alarm 

- Any low-level signal transition 

• Shuts down power under software control 

• Steps up 3V lithium battery voltage to +5V 
using integral DC-DC converter 

• Steps down 6V battery to +5V 

• Can place DS5000 Soft Microcontroller in 
serial load mode for remote downloading of 
new program code 

• Available in 18-pin DIP or 20-pin SOIC 
surface-mount package 


DESCRIPTION 

The DS1227 is a CMOS chip that orchestrates 
power conservation in battery-operated sys¬ 
tems. Using its integral DC-DC converter, the 
DS1227 will provide +5V to the system from 
either a 3 or 6 volt battery input. The +5\/ outputs 
can be selectively turned on or off based on 
momentary system events. A circuit using this 
part can "wake up" from an ultra-low power 
state, perform a task and then go back to sleep 


PIN DESCRIPTION 


VCC01 

VCC03 

M0DE3 

SENSE 

VCC02 

AUXO 

AUXO* 

AUXTR* 

POP 


VDCO [ 
VDCI [ 
GND [ 
VFB [ 
OFF1 [ 
OFF2 [ 
ONI [ 
ONI* [ 
0N3* [ 


PIN NAMES 

VDCO - Output of DC-DC converter 

VDCI - Input to DC-DC converter 

GND - System ground 

VFB - Feedback voltage sense 

OFF1 - Shut-down control for VCC01 

OFF2 - Shut-down control for VCC02 

ON1 - Positive-edge trigger of VCC01 
ONI* - Negative-edge trigger of VCC01 
ON3* - Negative-edge trigger of VCC03 

POF - Power-on indicator flag 

AUXTR* - Negative-edge trigger input for 
switching AUXO and AUXO* 
AUXO* - Auxilliary output inverted 

AUXO - Auxilliary output 

VCC02 - 5V output 2 

SENSE - Sensor detect input 

MODE3 - Mode control for VCC03 

VCC03 - 5V output 3 

VCC01 - 5V output 1 


until the DS1227 is signalled to "kickstart" sys¬ 
tem operation again. "Kickstarting" occurs 
whenever the DS1227 senses a logic transition 
or alarm from an external device such as the 
DS1284 Watchdog Timekeeper. In this sce¬ 
nario a system could wake up at a certain time 
and date to take a reading from a sensor (storing 
that reading in the DS5000 Soft Microcontroller) 
and then go back to a zero-power state. 
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!■ Dallas Semiconductor DS232 

+ SV Powered Dual RS-232 DS1228—16^Pm DIP 
TransmItteriRecelver DS1228S^ 16~Pln SOIC 


FEATURES 

• Operates from a single 5V power supply 

• 2 drivers and 2 receivers 

• Meets all EIA RS-232-C specifications 

• On-board voltage doubler 

• On-board voltage Inverter 

• ±30 V input levels 

• ±9 V output levels with +5 V supply 

• Low power CMOS 

• Pin compatible with the MAX 232 

• -40‘’Cto + 85 “C temperature range 
available 

• Optional 16-pin SOIC surface mount 
package 


PIN CONNECTIONS 


ci + 

V-f 
C1 
02 + 

C2 
V 

T2 OUT q 
R2 InH 


Vcc 

GND 
T1 OUT 
R1 IN 
R1 OUT 
T1 IN 
T2 IN 
R2 OUT 


Cl + c 1 
V+ c 2 
Cl - C 3 
C2 + C 4 
C2 - C 5 
V- C 6 
T2 OUT C 7 

R2 INC a 


16 □Vcc 
15 □GND 
14 311 OUT 
13 □ftl IN 
12 □Rl OUT 
11 311 IN 
10 3T2 IN 
9 382 OUT 


PIN NAMES 


C1+,C1 - 

C2 + ,C2 

V + , V- - 

T1 IN, T2 IN 
T1 OUT, T2 OUT - 
R1 IN, R2 IN 
R1 OUT, R2 0UT- 

Vcc 

GND 


Capacitor 1 Connections 
Capacitor 2 Connections 
±10 Volts 
Transmitter In 
Transmitter Out 
Receiver In 
Receiver Out 
-1-5 Volts 
Ground 


DESCRIPTION 

The DS232 is a dual RS-232-C Receiver/Transmitter that meets all EIA specifications while 
operating from a single -h 5 volt supply. The DS232 has two internal charge pumps. One of the 
charge pumps is used to generate -i-10 volts. The other is used to generate -10 volts. The 
DS232 also contains four level translators. Two of the level translators are RS-232 transmitters 
which convert TTL/CMOS inputs into ± 9V RS-232 outputs. The other two level translators 
are RS-232 receivers which convert RS-232 inputs to 5V TTL/CMOS outputs. These receivers 
are capable of operating with up to ± 30V inputs. The DS232 Is suitable for all RS-232-C com¬ 
munications and is particularly valuable where higher voltage power supplies for RS-232 
drivers are not available. The power supply section of the DS232 supplies ± 10 volts from the 
Vcc input. 


See the data sheet for the DS1229 for electrical specifications and operation. 
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Dual RS-232 TransmitterIReceiver 

DS1228 

16-Pin DIP 



DIM. 

INCHES 

MIN. 

MAX. 

A 

.740 

.780 

B 

.240 

.260 

C 

.120 

.140 

D 

.290 

.310 

E 

.020 

.030 

F 

.110 

.130 

G 

.090 

.110 

H 

.320 

.370 

J 

.008 

.012 

K 

.015 

.021 



7 Equal Spaces at 
.100±.010 (TNA) 
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ftSi Dallas Semiconductor DS1229—20-Pin DIP 

+ 5VPowered Triple DS1229S—20-Pin SOIC 

RS-232 

TransmitteriReceiver 


FEATURES 


PIN CONNECTIONS 


• Operates from a single 5V power supply 

• 3 drivers and 3 receivers 

• Meets ail EIA RS-232-C specifications 

• On-board voltage doubler 

• On-board voltage inverter 

• ±30 V input levels 

• ±9 V output levels with -f 5 V supply 

• Low power CMOS 

• -40®Cto + 85 °C temperature range 
available 

• Optional 20-Pin SOIC surface mount 
package 


C1 + C 1 
V+C 2 
C1-C 3 
C2+i: 4 
C2-C 5 
V- C 6 
T2 0UTC 7 
R2 INC 8 
T3 0UTC 9 
R3 INC 10 


□ Vcc 

□ GND 

□ T1 OUT 

□ R1 IN 

□ R1 OUT 

□ T1 IN 

□ T2 IN 

3 R2 OUT 

□ T3 IN 

□ R3 OUT 


ci-c 

C2+C 
C2-C 
v-c 
T2 OUTC 
R2 INC 
T3 OUTC 


'□Vcc 
I 3GND 
I3TI OUT 
' JRI IN 
OUT 
ijTI IN 
1 3T2 in 
l□R2 OUT 
I3T3IN 
3R3 OUT 


PIN NAMES 


C1-H,C1 

02 -h, 02 

V + , V- 
T1 IN,T2 IN, 

T3 IN 

T1 OUT, T2 OUT, 
T3 OUT 
R1 IN, R2 IN, 

R3 IN 

R1 OUT, R2 OUT, 
R3 OUT 

vcc 

GND 


Capacitor 1 Connections 
Capacitor 2 Connections 
±10 Volts 

Transmitter In 

Transmitter Out 

Receiver In 

Receiver Out 
+ 5 Volts 
Ground 


DESCRIPTION 

The DS1229 is a Triple RS-232-C Receiver/Transmitter that meets all EIA specifications while 
operating from a single + 5 volt supply. The DS1229 has two internal charge pumps. One of the 
charge pumps is used to generate -f 10 volts. The other Is used to generate ~ 10 volts. The 
DS1229 also contains six level translators. Three of the level translators are RS-232 transmit¬ 
ters which convert TTL/CMOS Inputs into ±9V RS-232 outputs. The other three level trans¬ 
lators are RS-232 receivers which convert RS-232 inputs to 5V TTL/CMOS outputs. These 
receivers are capable of operating with up to ± 30V inputs. The DS1229 is suitable for all RS- 
232-C communications and is particularly valuable where higher voltage power supplies for 
RS-232 drivers are not available. The power supply section of the DS1229 supplies ± 10 volts 
from the Vqc input. 
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OPERATION 

The DS1229 has three sections: a triple transmitter, a triple receiver and a dual charge pump 
which generates ± 10 volts from the 5-volt supply. 

CHARGE PUMP SECTION 

The dual charge pumps within the DS1229 are used to generate the voltages necessary for 
level conversion from TTL/GMOS to RS-232. One charge pump uses external capacitor Ctto 
double the Vcc input to -i-10 volts. The second charge pump uses external capacitor C2 to 
invert the+10volts to -10 volts. Capacitors C3 and C4 are used to filter the +10 volt and 
- 10 volt power supply. The recommended size of capacitors C1-C4 is 22 uF but the value is 
not critical. Increasing the value of C3 and C4 will lower the 16 KHz ripple on the ± 10 volt 
supplies and the RS-232 outputs. The value of Cl and C4 can be lowered to 1 uF where size is 
critical. 

TRANSMITTER SECTION 

The three transmitters are CMOS inverters powered by the internal ±10 volt suppjy.The input 
is TTL/CMOS compatible. Each input has an internal 750 K pull-up resistor so that unused 
transmitter inputs can be left unconnected. Unused transmitter inputs will force the outputs 
low. The open circuit output voltage swing is from +10 volts to - 10 volts. Worst-case condi¬ 
tions for RS-232-C of ± 5 volt driving a 3 K load are met at maximum allowable ambient tem¬ 
perature and a Vqq level of 5.0 volts. Typical voltage swings of ±9 volts occur with outputs 
of 5 K and Vcc equal to 5 volts. The slew rate at the output is limited to less than 30 volts/i/s 
and the power-down output impedance will be a minimum of 300 ohms with ± 2 volts applied 
to the outputs and Vcc et zero volts. The outputs are also short-circuit-protected and can be 
short-circuited to ground indefinitely. 

RECEIVER SECTION 

The three receivers conform fully to the RS-232-C specifications. The input Impedance is be¬ 
tween 3 K ohms and 7 K ohms and can withstand up to ±30 volts with or without Vcc sip- 
plled. The input switching thresholds are within the ± 3 volts limit of RS-232-C specification 
with a V|L of 0.7 volts and a V|h of 2.4 volts. The receivers have 0.5 volts of hysteresis to im¬ 
prove noise rejection. The TTL/CMOS compatible output of the receiver will be low whenever 
the RS-232 input is greater than 2.4 volts. The receiver output will be high when the input is 
floating or driven between +0.8 V and -30 V. 


ABSOLUTE MAXIMUM RATINGS* 

Vcc.. +7 volts 

V+ . +12 volts 

V- ... - 12 volts 

Transmitter Inputs... -0.3V to (Vcc +0.3V) 

Receiver Inputs.. ±30 volts 

Transmitter Outputs .. (V+ + 0.3V) to (V- - 0.3V) 
Receiver Outputs ........ —0.3V to (Vcc + 0-3V) 

Storage Temperature .......... -55°C to 125®C 
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RECOMMENDED D.C. OPERATING CONDITIONS 


(O^Cto 70 °C) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Power 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

1 

Logic 1 Input 

V|H 

2.2 


Vcc+ 0.3 

V 

1 

Logic 0 Input 

V|L 

-0.3 


+ 0.8 

V 

1 

RS-232 

Input Voltage 

Vrs 

-30 


+ 30 

V 

1,2,11 


D.C. ELECTRICAL CHARACTERISTICS (0°C to 70°C, Vcc = +5volts±10%) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

RS-232 

Output Voltage 

VORS 

±5 

±9 

±10 

V 

3,12 

Power Supply 

Current 

Idd 


5 

10 

mA 

4 

Transmitter 

Pull-up Current 

itp 


5 

200 

uA 

5 

RS-232 Input 
Threshold Low 

vtl 

+ 0.7 

+ 1.2 


V 

6 

RS-232 Input 
Threshold High 

Vth 


1.7 

2.4 

V 

6 

RS-232 Input 
Hysteresis 

vhy 

0.2 

0.5 

1.0 

V 


RecelverOutput 
Current @2.4 V 

IQH 

-1.0 



mA 


Receiver Output 
Current @0.4 V 

IQL 



+ 3.2 

mA 


Output Resistance 

Rout 

300 



n 

7 

RS-232 Output 

Short Circuit 

isc 



±25 

mA 


Propagation Delay 

tpD 


3 


us 

8 

Transmitter Output In¬ 
stantaneous Slew Rate 

tSR 



30 

V/os 

9 

Transmitter Output 
Transition Slew Rate 

ttSR 


3 


V/us 

10 

V+ Supply Voltage 

v + 

+ 5.5 

9 


V 


V- Supply Voltage 

V- 

-5.5 

8.5 


V 
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NOTES: 

1. All voltages are referenced to ground. 

2. Applies to Receiver inputs oniy. 

3. T1, T2, and T3 loaded with 3K ohms to ground. 

4. All outputs are unloaded. 

5. T1, T2, and T3 Inputs = 0 volts. 

6. Vcc = + 5 volts. 

7. VoUT= ±2 volts. 

8. RS-232 to TTL or TTL to RS-232. 

9. Cl = 10 pF, RL = 3 K, TA = 0°C. This parameter is sample tested only. 

10. Rl = 3 K , Cl = 2500 pF measured from + 3 volts to - 3 volts or - 3 volts to + 3 volts. 

11. This parameter is sample tested only. 

12. Negative output level of -5V is increased to -4.75V for the DS1229 only. Positive output 
level remains at +5V. Use of a +10%, -5% power supply will restore the negative level 
to -5V. 
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Triple RS-232 TransmitteriReceiver 

DS1229 

20-Pin DIP 


) 11 
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Dallas Semiconductor DSl232—6~Pm DIP 

MicroMonitor DS12323—16-Pm SOIC 


FEATURES 

• Halts and restarts an out-of-control 
microprocessor 

• Holds microprocessor In check during 
power transients 

• Automatically restarts microprocessor 
after power failure 

• Monitors pushbutton for external over¬ 
ride 

• Accurate 5% or 10% microprocessor 
power supply monitoring 

• Eliminates the need for discrete com¬ 
ponents 

• Space saving 8-pin Mini-DIP 

• Optional 16-pin SOIC surface mount 
package 


PIK CONNECTIONS 



IRST 


9PRST 


PIN NAMES 

PB RST- Push Button Reset Input 
TD - Time Delay Set 

TOL - Selects 5% or 10% Vqc Detect 
GND ■ Ground 

RST - Reset Output (Active High) 

RST - Reset Output (Active Low,Open Drain) 
ST - Strobe Input 

Vcc ■ + 5 Volt Power 

NO - No Connections 


DESCRIPTION 

The DS1232 monitors three vital conditions for a microprocessor: power supply, software 
execution, and external override. First, a precision temperature compensated reference and 
comparator circuit is used to monitor the status of power (Vcc)- When an out-of-tolerance 
condition occurs, an internal power fail signal is generated which forces reset to the active 
state. When Vcc returns to an in-tolerance condition, the reset signals are kept in the active 
state for a minimum of 250 ms to allow the power supply and processor to stabilize. The sec¬ 
ond function the DS1232 performs is pushbutton reset control.The DS1232 debounces the 
pushbutton Input and guarantees an active reset pulse width of 250 ms minimum. The third 
function is a watchdog timer. The DS1232 has an Internal timer which forces the reset sig¬ 
nals to the active state if the strobe input is not driven low prior to time out. The watchdog 
timer function can be set to operate on time-out settings of approximately 150 ms, 600 ms, 
and 1.2 seconds. 
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OPERATION—POWER MOKITOR 

The DS1232 provides the function of detecting out-of-tolerance power supply conditions and 
warning a processor-based system of impending power failure. When Vcc below a 
pres et le vel as defined by TOL (Pin 3), the Vqc comparator out puts the signals RST (Pin 5) 
and RST (Pin 6). When TOL is connected to ground, the RST and RST signals be com e active 
as Vcc below 4.75 volts. When TOL is connected t o Vq c the RST and RST signals 
become active as Vcc below 4.5 volts. The RST and RST are excellent control signals 
for a microprocessor, as pr ocessing Is stopped at the last possible moments of valid Vcc- 
On power up, RST and RST are kept active for a minimum of 250 ms to allow the power sup¬ 
ply and processor to stabilize. 

OPERATION—PUSHBUTTON RESET 

The DS1232 provides an input pin for direct connection to a pushbutton (Figure 2). The push¬ 
button reset Input r equir es an active low signal. Internally, this Input is debounced and timed 
such that RST and RST signals of 250 ms minimum are generated. The 250 ms delay starts 
as the pushbutton reset input is released from low level. 

OPERATION—WATCHDOG TIMER _ 

The DS1232 provides a watchdog timer function by forcing RST and RST signals to the active 
state when the ST Input is not stimulated for a predetermined time period. The time period is 
set by the TD input to be 150 ms with TD connected to ground, 600 ms with TD left uncon¬ 
nected, and 1.2 seconds with TD connected to Vc c. The watchdog timer starts timing out 
from the set time period as soon as RST and RST are inactive. If a high-to-low transition oc¬ 
curs on the ST Input pin prior to time out, the watchdog timer is reset and begins to time out 
again. If the watchdog timer is allowed to time out, then the RST and RST signals are driven 
to the active state for 250 ms minimum. The ST input can be derived from microprocessor ad¬ 
dress signals, data signals, and/or control signals. When the microprocessor is functioning 
normally, these signals would, as a matter of routine, cause the watchdog to be reset prior to 
time out. A typical example is shown in Figure 3. 


MICROMONITOR BLOCK DIAGRAM Figure 1 

a 
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ABSOLUTE MAXIMUM RATINGS* 

Voltage on any Pin Relative to Ground -1.0V to -I-7.0V 
Operating Temperature 0®Cto70°C 
Storage Temperature -55°C to 125°C 
Soldering Temperature 260°C for 10 Sec 

*This is a stress rating only and functional operation of the device at these or any other con¬ 
ditions above those indicated in the operation sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods of time may affect 
reliability. 


RECOMMENDED D.C. OPERATING CONDITIONS (0 X to 70 X) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

1 

ST and PB RST 
Input High Level 

V|H 

2.0 


Vcc+ 0.3 

V 

1 

ST and PB RST 
Input Low Level 

V|L 

-0.3 


-hO.8 

V 

1 


D.C, ELECTRICAL CHARACTERISTICS (0 X to 70 X, Vcc = 4.5 to 5.5V) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Input Leakage 

l|L 

-1.0 


+ 1.0 

uA 

3 

Output Current 
@2.4V 

IQH 

-1.0 

-2.0 


mA 


Output Current 
@0.4V 

IQL 

2.0 

3.0 


mA 


Operating Current 

Ice 


0.5 

2.0 

mA 

2 

Vcc Trip Point 
(TOL = GND) 

VCCTP 

4.50 

4.62 

4.74 

V 

1 

Vcc Trip Point 

(TOL = Vcc) 

VCCTP 

4.25 

4.37 

4.49 

V 

1 






CAPACITANCE 


(tA = 25“C) 


PARAMETER 

SYMBOL 

MAX 

UNITS 

NOTES 

Input 

Capacitance 

C|N 

5 

PF 


Output 

Capacitance 

Gout 

7 

pF 



A.C. ELECTRICAL CHARACTERISTICS (0°C to 70 °C, Vcc = 5V ± 10%) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

^ RST 3:3 V|L 

tpB 

20 



ms 


RESET Active Time 

tRST 

250 

610 

1000 

ms 


ST Pulse Width 

tST 

20 



ns 


Vcc Detect to 

RST and RST 

tRPD 



100 

ns 


Vcc Sl 6 w Rate 

4.75V ■ 4.25V 

tP 

300 



us 


Vcc Detect to 

RST and RST 

tRPU 

250 

610 

1000 

ms 

4 

Vcc Slew Rate 

4.25V - 4.75V 

tR 

0 



ns 



NOTES: 

1. All voltages referenced to ground. 

2. Measured with outputs open. 

3. PB RST is internally pulled up to Vcc with an internal impedance of 10K typical. 

4. tR = 5 us. 

5. RST is an open drain output. 
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TIMING DIAGRAM—PUSHBUTTON RESET 



TIMING DIAGRAM—STROBE INPUT 

-^ tsT 

-1 I-^ ^ 


tjD 



tjQ = 250 ms maximum with TD pin at Ground 

tTD = ‘' sec maximum with TD pin floating 

tjp = 2 sec maximum with TD pin connected to Vqq 

NOTE! _ 

tjD is the maxim um e lapsed time between ST pulses which will keep the watchdog timer from 
forcing RST and RST to the active state for a time of tpsT- tJD times are given as maximum. 
The minimum time is 25% of maximum. 
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TIMING DIAGRAM—POWER UP 
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MicroMonitor 
DS1232 
8-Pin DIP 
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Dallas Semiconductor 
Micro Manager 


PRELIMINARY 
DS1236 16-Pin DiP 
DS1236S 16-Pin SOiC 



FEATURES 


PIN CONNECTIONS 


• Holds microprocessor in check during power 
transients 

• Halts and restarts an out-of-control 
microprocessor 

• Monitors pushbutton for external override 

• Warns microprocessor of an impending 
power failure 

• Converts CMOS SRAM into nonvoiatiie 
memory 

• Unconditionally write protects memory 
when power supply is out of toierance 

• Consumes less than 100 nA of battery 
current 

• Controls external power switch for 
high current applications 

• Accurate 10% power supply monitoring 

• Optional 5% power supply monitoring 
designated DS1236-5 

• Standard 16-Pln DIP or space-saving 
16-Pin SOIC 

• Provides orderly shutdown in nonvoiatiie 
microprocessor applications 

• Supplies necessary control for low power 
“stop mode” in battery operate 
hand-held applications 

• Optional industrial temperature range 
-400Cto+85°C 


''bat 
''cco 
Vcc 

GND 
PF 

WC/SC 
RC 

16-PIN DIP 16-PIN SOIC 


1 

16 

2 

15 

3 

14 

4 

13 

5 

12 

6 

11 

7 

10 

B 

9 



16^ ^ 

15 □ _ 

14^ re RST 
131 CD 
12I] CB3 

11^ ST 

loD M 
9^ IN 


PIN NAMES 


''bat 

- +3 Volt Battery Input 

''cco 

- Switched SRAM Supply 


Output 

V 

*00 

- +5 Volt Power Supply Input 

GND 

- Ground 

PF 

- Power Fail (Active High) 

PF 

- Power Fail (Active Low) 

WC/SC 

- Wake-Up Control (Sleep) 

RC 

- Reset Control 

IN 

- Early Warning Input 

NMI 

- Non Maskable Interrupt 

ST 

- Strobe Input 

CEO 

- Chip Enable Output 

CEI 

- Chip Enable Input 

PBRST 

- Push Button Reset Input 

RST 

- Reset Output (Active Low) 

RST 

- Reset Output (Active High) 



DESCRIPTION 

The DS1236 Micro Manager provides ail neces¬ 
sary functions for power supply monitoring, 
reset control, and memory back-up in micropro¬ 
cessor based systems. A precise internal volt¬ 
age reference and comparator circuit monitor 


power supply status. When an out-of-tolerance 
condition occurs, the microprocessor reset and 
power fail outputs are forced active, and static 
RAM control unconditionally write protects ex¬ 
ternal memory. The DS1236 also provides early 
warning detection by driving a non maskable 
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interrupt at a user defined voltage threshold. 
External reset control is provided by a push¬ 
button reset input which is debounced and acti¬ 
vates reset outputs. An internal timer also 
forces the reset outputs to the active state if the 
strobe input is not driven low prior to time out. 
Reset control and wake-up/sleep control inputs 
also provide necessary signals for orderly shut 
down and start up in battery backup and battery 
operate applications. 

POWER MONITOR 

The DS1236 employs a band gap voltage refer¬ 
ence and a precision comparator to monitor the 
5 volt supply (Vj-p) in microprocessor based 
systems. When an out-o f-tolerance condition 
occurs, the RST and RST outputs are driven to 
the active state. The trip point (V^^p) i s set 
for 10% operation so that the RST and RST 
outputs will become active as falls below 4.5 
volts (4.37 typical). The Vgj,.rp for the 5% opera¬ 
tion option (DSI236-5 ) is se t for 4.75 volts (4.62 
typical). The RST and RST signals are excellent 
for microprocessor control as processing is 
stopped at the last possible moment of in-t oler- 
ance Vgg. On power up, the RST and RST 
signals are held active for a minimum of 40 ms 
(60 ms typical) after Vj-p^p is reached to allow the 
power supply and microprocessor to stabilize. 
Note; Operation described above is achieved 
with the reset control pin (RC) connected to 
GND. Please review the reset control section for 
more information. 

WATCHDOG TIMER 

The DSI 236 provides a watc hdog timerfunction 
by forcing the RST and RST si^ls to the active 
state when the strobe input (ST) is not stimu¬ 
lated for a predetermined time period. This time 
period is set for220 ms typically with a maximum 
time-out of 300 ms. The watchdog timer begins 
timing out from the set time period as soon as 
RST and RST are inactive. If a high-to-low 
transition occurs at the ST input priorto time-out, 
the watchdog timer is reset and begins to time 


out again. To guarantee the watchdog timer 
does not time-out, a high-to-low transition must 
occur at or less than 150 ms from watchdog 
timer reset. If the wa tchdo g timer is allowed to 
time out, the RST and RST outputs are driven to 
the active state for 40 ms minimum. The ST 
input can be derived from microprocessor ad¬ 
dress, data, and/or control signals. Under nor¬ 
mal operating conditions, these signals would 
routinely reset the watchdog timer prior to time 
out. If the watchdog timer is not required, it may 
be disabled by permanently gro undi ng the In 
input pin which also disables the NMI output. If 
the NMI signal is required, the watchdog may 
also be disabled by leaving the ST input open. 
The watchdog timer is also disabled as soon as 
the In input falls to V.^p or, if In is not used and 
grounded, as soon as falls to The 

watchdog will then become active as rises 

above Vg(..fp and the In pin rises above V.^p. 

PUSH-BUTTON RESET 

An input pin is provided on the DSI 236 for direct 
connection to a push-button. The push-button 
reset input requires an active low signal. Inter¬ 
nally, this input i s deb ounced and timed such 
that the RST and RST outputs are driven to the 
active state for 40 ms minimum. This 40 ms 
delay begins as the push-button is released from 
low level. A typical example of the power moni¬ 
tor, watchdog timer, and pushbutton reset is 
shown in Figure 2. 

NON MASKABLE INTERRUPT 

The DSI 236 generates a non maskable inter¬ 
rupt NMI for early warning of power failure to a 
microprocessor. A precision comparator moni¬ 
tors the voltage level at the input pin In relative to 
a reference generated by the internal band gap. 
The In pin is a high impedence input allowing for 
a userdefined sense point using a simple resis¬ 
tor voltage divider network (Figure 3) to interface 
with high voltage signals. This sense point may 
be derived from the regulated 5 volt supply, or 
from a higher DC voltage level closer to the AC 
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POWER MONITOR, WATCHDOG TIMER, AND PUSHBUTTON RESET 
Figure 1 



NONMASKABLE INTERRUPT Figure 2 


VOLTAGE 

SENSE 

POINT 



SENSE = 

MAX = 


R1 + R2 
R2 

SENSE 

2.54 


X 

X 


2.54 

5.00 


EXAMPLE 1: 5 VOLT SUPPLY. R2 = 10k OHM. 

4.80 = 't i P -H X 2.54 R1 = 8.9K OHM 
10k 



EXAMPLE 2: 12 VOLT SUPPLY. R2 = 10K OHM. = 9.00 VOLTS 

/. 9.00 X 2.54 R1 = 25.4K OHM 

10k 

^7.7 vons 
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power input. Since the In trip point V^p is 2.54 
volts, the proper values for R, and can be 
determined by the equation as shown. Proper 
operation of the DS1236 requires that the volt¬ 
age at the In pin be limited to 5 volts maximum. 
Therefore, the maximum allowable voltage at 
the supply being monitored (V^^) can also be 
derived as shown. A simple approach to solving 
this equation is to select a value for R^ of high 
enough impedence to keep power consumption 
low, and solve for R,. The flexibility ofthe In input 
pin allows for detection of power loss at the 
earliest point in a power supply system, maxi¬ 
mizing the amount of time for microproc essor 
shut-down between NMI and RST or RST. 
When the supply being monitored decays t o the 
voltage sense point, the DS1236 drives the NMI 
output to the active state for a minimum of 200 
ms but does not hold it ac tive. If the In pin is 
connected to the NMI output will pulse low 
as VgQ decays to i sRC pin is at ground (see 
reset control section). NMI will not pulse low if 
the RC pin is connected to The NMI power 

fail detection circuitry also has built in time 
domain hysterisis. That is, the monitored supply 
is sampled periodically at a rate determined by 
an internal ring oscillator running at approxi¬ 
mately 47 KHz ( 20 ms/cycle). Three consecu¬ 
tive samplings of out-of-tolerance supply (below 
Vgg^se) occur at the In pin to active NMI. 
Therefore, the supply must be below the voltage 
sense point for approximately 60 ms or the 
comparator will reset. 

MEMORY BACKUP 

The DS1236 provides all necessary functions 
required to battery back up a static RAM. First, 
a switch is provided to direct power from the 
incoming 5 volt supply (V^g) or from a battery 
(Vg^T.) whichever is greater. This switched sup¬ 
ply (Vq^q) can also be used to battery back 
CMOS microprocessors. Please review the 
reset control and wake control sections regard¬ 
ing nonvolatile microprocessor applications. 
Second, the same power fail detection de¬ 
scribed in the power monitor section is used to 


inhibit the chip enab le inp ut (CE^I) and hold the 
chip enable output (CEO) to within 0.3 volts of 
Vgg or battery supply. This write protection 
mechanism occurs as falls below as 
specified previously. If CEI is lo w at the time 
power fail detection occurs, CEO is held i n its 
present stat e unt il CEI is returned high, or if CEI 
is held low, CEO is held active fort^^ maximum. 
This delay of write protection until the current 
memory cycle i s com pleted prevents the corrup¬ 
tion of data. If CEO is in an inactive state at the 
time of Vpg fail detection, CEO will be uncondi¬ 
tionally disable d wit hin t^p During^nominal sup¬ 
ply conditions CEO will follow CEI with a maxi¬ 
mum propagation delay of 20 ns. Figure 4 
shows atypical nonvolatile SRAM application. If 
nonvolatile operation is not required, the battery 
input pin must be grounded. In order to 
conserve battery capacity during storage and/or 
shipment of a system, the DS1236 provides a 
freshness seal to electronically disconnect the 
battery. Figure 5 depicts the three pulses below 
ground on the In pin required to invoke the 
freshness seal. The freshness seal will be 
disconnected and normal operation wiii begin 
when Vgg is next applied to a level above 

POWER SWITCHING 

For certain high current battery backup applica¬ 
tions, the 5 voit supply and battery supply 
switches internai to the DS1236 may not be 
large enough to support the given load within 
significant voltage drop. Forthese applications, 
the PF and PF outputs are provided to gate 
externai switching devices to switch supply from 
Vpg to battery on power down and from battery 
to Vgg on^ower up. The transition threshoid for 
PF and PF is set to the external battery voltage 
(se® Figure 6). The ioad appiied to the PF 
pin from the externai switch will be supplied by 
the battery. Therefore, this ioad shouid be taken 
into consideration when sizing the battery. 

RESET CONTROL 

Two modes of operation on power down and 
power up are avaiiabie depending upon the ievel 


618 




NONVOLATILE SRAM Figure 3 




POWER SWITCHING Figure 5 


+5 VOLT 




NOTE: Underwriters Laboratories requires a series diode in the battery path for primary cell 
applications. 








of the reset control (RC) input pin. The level of 
this pi n dist ingui shes timing and level control on 
RST, RST, and NMI outputs for volatile proces¬ 
sor operation versus non-volatile battery back¬ 
up or battery operate processor applications. 
With the RC pin tied to ground, operation is as 
described in the power monitor section where 
non-volatile processor functionality is not re¬ 
quired. Notice tha t upo n out of tolerance at 
outputs are driven active 
within tppo and that RST and NMI follow as 
the supply decays (see timing dia gram) . Also, 
on power up, RST follows and RST is held 
active and both remain active fort^g.^ after valid 
Vgg. NMI will pulse low for 500 ms maximum 
then will fo llow V ^,,. With the RC pin tied to 
RST and RST are n ot fo rced active as 
collapses to V^g^-p, and RST Is held at a high level 
by the battery as Vgg falls below battery poten¬ 
tial. This mode of operation is intended for appli¬ 
cations in which the processor is made non¬ 
volatile with an external source and allows the 
processor to p ower down into a “stop” mode as 
signal^ from NMI at an earlier voltage level. 
The NMI output pin will pulse low fort^^, following 
a low voltage detect at the in pin of V.^,. How¬ 
ever, NMI will also be held at a high level follow¬ 
ing t^j^ by the battery as Vgg decays below Vg^,.. 
On power up, RST and RST are held inactive 
unti l Vgg reaches power valid Vgg.^p, then RST 
and RST are driven active fortpg.^. NMI will pulse 
low for 500 ms maximum then will follow Vgg 
during the power up sequence thus, once NMI is 
driven active, the processor may power down 
into a "stop” mode and subsequently restarted 
by any of several different signals. If Vgg does 
not fall below Vgg^p, the processor will be re¬ 
started by the reset derived from the watchdog 
timer as the IN input rises above V.^. If Vgg falls 
below Vgg.rp but not below Vg^.^, the processor 
will be restarted as Vgg rises above Vgg^rp- 
falls below Vg^^, the reset outputs will be forced 
active the next time Vgg rises above Vgg^^p as 
shown inth power up timing diagram. If the In pin 
falls below V.^, during an active reset, the reset 


outputs will deforced inactive by the N^ output. 
An additional NMI pi^ for "stop” mode con^l 
will follow the initia l NMI, b y stimulation of the ST 
input, at tj^. The PBRST input may be used at 
any time Vgg is above V^.^ to drive the reset 
outputs and thus restart the processor. Please 
review the power down and power up timing 
diagrams for RC=GND and RC=Vggg for further 
information. 

WAKE CONTROUSLEEP CONTROL 

The Wake/Sleep Control input WG/SC allows 
the processor to disable all comparators on the 
DS1236 before entering the “stop” mode. This 
feature allows the DS1236, processor, and non¬ 
volatile static RAM to maintain nonvolatility in the 
lowest power mode possible. The processor 
may invoke the sleep mode in battery operate 
applications to conserve capacity when an ab¬ 
sence of activity is detected. The DS1236 may 
subsequently b e restar ted by a high to low 
transition on the PBRST input via human inter¬ 
face by a keyboard, touch pad, etc. The proces¬ 
sor will then be restarted as th e wa tchdog timer 
times out and drives RST and RST active. The 
DS1236 can also be woken up by forcing the 
WC/SC pin high from an external source. Also, 
if the DS1236 is placed in a sleep mode by the 
processor, and system power is lost, the 
DS1236 will wake up the next time Vgg rises 
above Vgg.^p. Remember, when the processor 
invokes the sleep mode during normal power 
valid operation, all operation on the DS12 36 is 
disabled, thus leaving the NMI^ST and RST 
out puts disa bled as well as the ST and In inputs. 
The PBRST input will also become inactive when 
the main battery supply falls below the In Input at 
V,p or the backup 3 volt supply at Vg^.^. Subse¬ 
quent power up with a new main battery supply 
will activate the RST and RST outputs as the 
main supply rises above Vgg.^p. Please review 
the timing diagram for wake/sleep control. A 
high to low transition on the WC/^ pin must 
follow a high to low transition on the ST pin by t^^^g 
to invoke a "sleep” mode for the DS1236. 


620 





ABSOLUTE MAXIMUM RATINGS 

VOLTAGE ON ANY PIN RELATIVE TO GROUND - -1 .OV TO +7.0V 
OPERATING TEMPERATURE - 0“ TO 70®C 

STORAGE TEMPERATURE - -55° TO +125°C 

SOLDERING TEMPERATURE - 260° FOR 10 SECONDS 

RECOMMENDED D.C. OPERATING CONDITIONS (0°C TO 70°C) 


PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

NOTES 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

1 

Supply Voltage (5% option) 

Vcc 

4.75 

5.0 

5.5 

V 

1 

Input High Level 

V,H 

2.0 


Vcc+O-3 

V 

1 

Input Low Level 


-0.3 


+0.8 

V 

1 

IN Input Pin 

V,. 



Vcc 

V 

1 

Battery Input 

^BAT 

2.7 


4.0 

V 

1 


D.C. ELECTRICAL CHARACTERISTICS (0°C TO 70°C. V„ = 4.5V to 5.5V) 


PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

NOTES 

Supply Current 

*cc 



5 

mA 

2 

Supply Current Output 

^CC01 



100 

mA 

3 

Supply Voltage Output 

Vcco 

Vcc-0-3 



V 

1 

Input Leakage 

'u 

-1.0 


+1.0 

uA 


Output Leakage 

Lo 

-1.0 


+1.0 

uA 


Output Current @ 0.4V 

'OL 



4.0 

mA 

12 

Output Current @ 2.4V 

^OH 

-1.0 



mA 

13 

Power Supply Trip Point 

^CCTP 

4.25 

4.37 

4.50 

V 

1 

Power Supply Trip Point 
(5% option) 

^CCTP 

4.50 

4.62 

4.75 

V 

1 

IN Input Pin Current 

^CCIN 



0.1 

uA 


IN Input Trip Point 

Vtp 

2.5 

2.54 

2.6 

V 

1 
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A.C. ELECTRICAL CHARACTERISTICS (QOC TOTQOC, V„ = 4.5V to 5.5V) 


PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

NOTES 

Vjjc Fail Detect to RST, RST 

^RPD 


50 

100 

US 


V^ptoNK^ 

Vd 

30 

50 

100 

US 


RESET Active Time 

^RST 

40 

60 

80 

ms 


Fm Pulse Width 

^NMI 

200 

300 

500 

us 


Sf Pulse Width 

^ST 

20 



ns 


PB RST @ V,L 

Vb 

30 



ms 


Vcc Slew Rate 4.75V to 4.25V 

tp 

300 



us 


Chip Enable Propagation Delay 

^PD 



20 

ns 


Chip Enable High to Fail 

^CF 



20 

ns 


Vcc Valid to (RST a RCT RC=1) 

^FPU 



100 

ns 


Vcc Valid to RST a RST 

^RPU 

40 

60 

80 

ms 

5 

V,., Slew 4.25V to 

Vbi 

10 



us 

7 

V^, Slew 4.25 to V 3 ,, 

Vb2 

100 



us 

8 

Chip Enable Output Recovery 

^REC 

80 



ms 

9 

V^cSIew 4.25V to 4.75V 

^R 

0 



us 


Chip Enable Pulse Width 

^CE 



5 

us 

10 

Watch Dog Time Delay 

Vd 

150 

220 

300 

ms 


^toWC/SC 

^WC 

0.1 


50 

us 


Vg^T Detect to PF, PF 

^PPF I 



2 

us 

7 

sftoNMI 

^STN 



30 

ns 

11 

Ni^to RST a RST 

^NRT 



30 

ns 
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D.C. ELECTRICAL CHARACTERISTICS (0°C TO 70°C, V„ < 


PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

NOTES 

Battery Backup Current 

^CC02 



1.0 

mA 

4 

Battery Backup Voltage 

^CCO 

VaAT-O-7 



V 

1.6 

Battery Current 

^BAT 



0.1 

uA 

2 

CEj and PF Output Voltage 

V 

''OHL 

Va.T-0-7 



V 

1.6 


CAPACITANCE (1^=25°) 


PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

NOTES 

Input Capacitance 

c,. 



5 

pF 


Output Capacitance 

*^OUT 



7 

pF 



NOTES: 

1. All voltages referenced to gr ound. 

2. Mea sured with V(,(,Qpin, CEO pin, PFpin, and 
NMI pin open. 

3. Ij-go, is the maximum average load which the 
DS1236 can supply at Vgg-.3V through the 

pin during normal 5 volt operation. 

4. maximum average load which the 
DS1236 can supply through the pin 
during data retention battery supply 
operation. 

5. Withtf, = 5us 

6 . VggQ is approximately Vg^T.-0.5V at 1 ua load. 


7. Sleep mode is not invoked. 

8 . Sleep mode is invoked. 

9. tpgp is the minimum time required before 
memory access to allow for deactivation of 
RST and RST. 

10 . tgg maximum must be met to insure data 
integrity on power loss 

1 1. In input is less than V.^ but greater than 

^CCTP 

12 . All outputs except RST which is 50 ua max. 

13. All outputs except RST which is 50 ua min. 
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POWER DOWN: RESET CONTROL = GND Figure 7 
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POWER UP: RESET CONTROL = V^co Figure 9 
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WAKE/SLEEP CONTROL Figure 10 



NOTE: Sleep mode will disable NMI 

INVOKE WAKE POSSIBILITIES Figure 11 


INVOKE WAKE POSSIBILITIES 
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NMI FROM ST Figure 12 





ST 
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MICRO MANAGER 
DS1236 
16-Pln SOIC 












3 ^ Dallas Semiconductor 
Line-Powered RS-232 
Transceiver 


PRELIMINARY 
DS1275 8-pin DiP 
DS1275S 8-pin SOiC 


FEATURES 

• Low-power serial transmitter/receiver for 
battery-backed systems 

• Transmitter steals current from receive 
signal to save power 

• Variable transmitter level from +5 to +12 
volts 

• Compatible with RS-232 signals 


PIN DESCRIPTION 


DOUT 

VDRV 

DIN 

GND 


Vcc 

RXIN 

NC 

TXOUT 



• 8-pin, 150 mil wide SOIC package 

• Low-power CMOS 


PIN NAMES 


DOUT 

- Digital data out 

VDRV 

- Transmit driver +Vcc 

DIN 

- Digital data in 

GND 

- System ground (OV) 

TXOUT 

- Transmit RS-232 out 

N.C. 

- No connection 

RXIN 

- Receive RS-232 in 

Vcc 

- System logic supply (+5V) 


DESCRIPTION 

The DS1275 is a CMOS device that pro¬ 
vides a low-cost, very low-power interface to 
RS-232 serial ports. The receiver input 
translates RS-232 signal levels to common 
CMOS/TTL levels. The transmitter employs 
a unique circuit which steals current from the 
receive RS-232 signal when that signal is in 
a negative state (marking). Since most 
serial communication ports remain in a 
negative state statically, using the receive 


signal for negative power greatly reduces 
the DS1275’s static power consumption. 
This feature is especially important for bat¬ 
tery-powered systems such as laptop com¬ 
puters, remote sensors and portable medi¬ 
cal instruments. During an actual communi¬ 
cation session, the DS1275’s transmitter will 
use system power (5-12 volts) for positive 
transitions while still employing the receive 
signal for negative transitions. 
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DS1275 BLOCK DIAGRAM Figure 1 



OPERATION 

Designed for the unique requirements of 
battery-backed systems, the DS1275 pro¬ 
vides a low-power interface to an RS-232 
serial port. Typically, a designer must use 
an RS-232 device which uses his system 
power during both negative and positive 
transitions of the transmit signal to the RS- 
232 port. If the connectorto the RS-232 port 
is left connected for an appreciable time 
afterthe communication session has ended, 
power will statically flow into that port, drain¬ 
ing the battery-capacity. The DS1275 elimi¬ 
nates this static current drain by stealing 


current from the receive line (RXIN) of the 
RS-232 port when that line is at a negative 
level (marking). Since most asynchronous 
communication over an RS-232 connection 
typically remains in a marking state when 
data is not being sent, the DS1275 will not 
consume system power in this condition. 
System power would only be used when 
positive-going transitions are needed on the 
transmit RS-232 output (TXOUT) when data 
is sent. However, since asynchronous 
communication sessions typically exhibit a 
very low duty-cycle, overall system power 
consumption remains low. 
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RECEIVER SECTION 
The RXIN pin is the receive input for an RS- 
232 signal whose levels can range from ± 3 
to ± 25 volts. A negative signal is called a 
mark while a positive signal is called a 
space. These signals are inverted and then 
level-shifted to normal +5 volt CMOS/TTL 
logic levels. The logic output associated 
with RXIN is DOUT which swings from 
+VCC to ground. Therefore, a mark on 
RXIN produces a logic 1 at DOUT; a space 
produces a logic 0. 

The input threshold of RXIN is typically 
around 1.8 volts with 500 millivolts of hyster¬ 
esis to improve noise rejection. Therefore, 
an input positive-going signal must exceed 
1.8 volts to cause DOUT to switch states. A 
negative-going signal must now be lower 
than 1.3 volts to cause DOUT to switch 
again. An open on RXIN is interpreted as a 
mark, producing a logic 1 at DOUT. 

TRANSMITTER SECTION 
DIN is the CMOS/TTL compatible input for 
digital data from the user system. A logic 
one at DIN produces a mark at TXOUT 
while a logic 0 produces a space. As men¬ 
tioned earlier, the transmitter section em¬ 
ploys a unique driver design that uses the 
RXIN line for swinging to negative levels 
(marking). The RXIN line must be in a 
marking or idle state to take advantage of 
this design; if RXIN is in a spacing state, 
TXOUT will only swing to ground. When 
TXOUT needs to transition to a positive 
level, it uses the VDRV power pin for this 
level. VDRV can be a voltage supply from 
between 5 to 12 volts although in many 
situations it can be tied directly to the +5 volt 
VCC supply. It is important to note that 
VDRV must be greaterthan or equal to VCC 
at all times. 


The voltage range on VDRV permits the use 
of a 9 volt battery in orderto provide a higher 
voltage level when TXOUT is in a space 
state. When VCC is shut off to the DS1275 
and VDRV is still active (as might happen in 
a battery-backed condition), no current will 
be drawn from VDRV if TXOUT is floating. If 
TXOUT is loaded during such a condition, 
VDRV will not draw current only if RXIN is in 
a negative state. During normal operation 
(VCC=5 volts), VDRV will draw about 1 uA 
when TXOUT is marking. Of course, when 
TXOUT is spacing, VRDV will draw substan¬ 
tially more current -- about 5-10 mA depend¬ 
ing upon its voltage and the impedance that 
TXOUT sees. 

The TXOUT output is slew-rate limited to 
less than 30 volts/us in accordance with RS- 
232 specifications. In the event TXOUT 
should be inadvertantly shorted to ground, 
internal current-limiting circuitry prevents 
damage, even if continously shorted. 

RS-232 COMPATIBILITY 
The intent of the DS1275 is not so much to 
meet all the requirements of the RS-232 
specification as to offer a low-power solu¬ 
tion that will work with most RS-232 ports 
with a connector length of less than 10 feet. 
As a prime example, the DS1275 will not 
meet the RS-232 requirement that the signal 
levels be at least + or - 5 volts minimum 
when terminated by a 3 Kohm load and 
VDRV= +5 volts. Typically a voltage of 4 
volts will be present at TXOUT when spac¬ 
ing. However, since most RS-232 receivers 
will correctly interpret any voltage over 2 
volts as a space, there will be no problem 
transmitting data. 
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ABSOLUTE MAXIMUM RATINGS 


Vcc 

VDRV 

RXIN 

DIN 

TXOUT 

DOUT 

Storage temperature 
Operating temperature 


+7 volts 
+13 volts 
+ or -15 volts 
-0.3 to VCC+0.3 volts 
+ or-15 volts 
-0.3 to VCC+0.3 volts 
-55 to 125 deg C 
0 - 70 deg C 


RECOMMENDED D.C. OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Logic supply 

VCC 

4.5 

5.0 

5.5 

volts 

1 

Transmit driver 
supply 

VDRV 

4.5 

5.0 

13.0 

volts 

1 

Logic 1 Input 

VIH 

2.0 


VCC+0.3 

volts 

2 

Logic 0 Input 

VIL 

-0.3 


0.8 

volts 


RS-232 Input 
range (RXIN) 

VRS 

-15 


+15 

volts 



NOTES 

1. VDRV must be greater than or equal to VCC. 

2. VCC=VDRV=5V±10%. 
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D.C. ELECTRICAL CHARACTERISTICS 0°tO 70°C, Vcc=VDRV=+5V ±10% 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

TXOUT level 
high 

'^OTXH 

3.5 

4.0 


volts 

3 

TXOUT level 
low 

VoTXL 

-8.5 

-9.0 


volts 

4 

TXOUT output 
short-circuit 

^SC 


±20 


mA 


TXOUT output 
slew rate 

^SR 



30 

V/us 


Propagation 

delay 

*PD 


3 


US 

1 

5 

RXIN input 
threshold low 

Vu 


1.3 


volts 


RXIN input 
threshold high 



1.8 


volts 


DOUT output 
current @2.4 V 

VoH 

-1.0 



mA 


DOUT output 
current @ 0.4 V 

VoL 



3.2 

mA 



NOTES 

3. DIN = VIL 

4. DIN = VIH and RXIN =-10 volts. 

5. DINtoTXOUTorRXINtoDOUT. 
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LINE-POWERED RS-232 TRANSCEIVER 

DS1275 

8-PIN DIP 


DIM 

INCHES 


MIN. 

MAX. 

A 

0.345 

0.400 

B 

0.240 

0.260 

C 

0.120 

0.140 

D 

0.290 

0.310 

E 

0.020 

0.040 

F 

0.110 

0.130 

G 

0.090 

0.110 

H 

0.320 

0.370 

J 

0.008 

0.012 

K 

0.015 

0.021 

L 

0.040 

0.060 

M 

0.370 

0.420 

N 

0.160 

0.180 



STANDARD 

- 0 -J 




M .100 TNA 
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LtNE-POWERED RS-232 TRANSCEIVER 

DS1275S 

8-PIN SOIC 


DIM 

INCHES 


MIN. 

MAX. 

A 

0.188 

0.195 

B 

0.151 

0.157 

c 

0.052 

0.058 

D 

0.175 

0.193 

E 

0.004 

0.010 

F 

0.058 

0.064 

G 

0.046 

0.054 

H 

0.228 

0.240 

J 

0.006 

0.011 

K 

0.013 

0.019 
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!■ Dallas Semiconductor 
Eliminator 


FEATURES 

• Replaces 8 hard-to-get-at manual 
switches 

• Option printed circuit board via soft¬ 
ware 

• DS1290 remembers settings in the 
absence of power 

• Modular expansion by cascading 
packages 

• Set or interrogate with only three 
signals 

• Requires no pull-up resistors 

• Links to system bus with the DS1206 
Phantom Interface 

• Low power CMOS 

• DS1291 Volatile Eliminator 

• Change of switch settings occur 
simultaneously 

• Over 10 years of data retention 


DS1290 

DS1291 


PIN CONNECTIONS 



PIN NAMES 


T - Transfer 
Dl - Data Input 
OaOh - Switch Outputs 
CLOCK - Clock Input 
CLEAR - All Outputs Set Low 
Vcc ■ +5 Volts 
GND Ground 
GND2 - Missing on DS1290 

Must Be Grounded on DS1291 
GND3 - Missing on DS1290 

Must Be Grounded on DS1291 


DESCRIPTION 

The DS1290 Eliminator replaces manual switches used to option printed circuit boards. 
Eight output pins can be set to a logic level or Interrogated by three signals, clock, data and 
transfer. The Eliminator can be controlled with software using the DS1206 Phantom Interface 
to synthesize the clock, data and transfer signals from a system bus. Multiple packages can 
be strung together for modular expansion. Once programmed, the DS1290 will maintain high 
or low level output duplicating the effects of a mechanical switch and pull-up resistor. The 
technical support needed to configure a system Is minimized with the Eliminator, Phantom 
Interface and menu-driven software. 

See the data sheet for the DS1292 for electrical specifications and operation. 
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Nonvolatile Eliminator 
DS1290 














Volatile Eliminator 

DS1291 

16-Pin DIP 




—►! -^K —*\ G 


7 Equal Spaces at 
.100±.010(TNA) 








laDallas Semiconductor 

Eliminator DS1292 

DS1293 


FEATURES 

• Replaces 16 hard-to-get-at manual 
switches 

• Option printed circuit board via soft¬ 
ware 

• DS1292 remembers settings in the 
absence of power 

• Modular expansion by cascading 
packages 

• Set or interrogate with only three 
signals 

• Requires no pull-up resistors 

• Links to system bus with the DS1206 
Phantom Interface 

• Low power CMOS 

• DS1293 Volatile Eliminator 

• Change of switch settings occur 
simultaneously 

• Over 10 years of data retention 


PIN CONNECTIONS 



GNon 


PIN NAMES 

T - Transfer 
Dl - Data Input 
OaOq - Switch Outputs 
CLOCK - Clock Input 
CLEAR - All Outputs Set Low 
Vcc ‘ +5 Volts 
GND " Ground 
GND2 - Missing on DS1292 

Must Be Grounded on DS1293 
GND3 - Missing on DS1292 

Must Be Grounded on DS1293 


DESCRIPTION 

The DS1292 Eliminator replaces manual switches used to option printed circuit boards. Six¬ 
teen output pins can be set to a logic level or interrogated by three signals, clock, data and 
transfer. The Eliminator can be controlled with software using the DS1206 Phantom Interface 
to synthesize the clock, data and transfer signals from a system bus. Multiple packages can 
be strung together for modular expansion. Once programmed, the DS1292 will maintain high 
or low level output duplicating the effects of a mechanical switch and puil-up resistor. The 
technical support needed to configure a system is minimized with the Eliminator, Phantom 
Interface and menu-driven software. 
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OPERATION 

The DS1292/DS1293 Eliminator is a 16-bit shift register which has a clocked serial Input, an 
asynchronous clear, and an output transfer control (see Block^Diagram, Figure 1). Data can 
be entered Into the 16-blt register only when the transfer Input (T) is at a high level. While at a 
high level the transfer function allows serial entry of data via the data input pin (Dl). The out¬ 
puts Oq through Ob remain In the state which was set prior to T being driven to a high level. 
Output Oa will change state as new data Is entered. This output provides a method or‘feed- 
ing back” actual output settings prior to setting the T input low (Figure 2). When the T input 
is driven low, new data which ha^een input into the 16-bit shift register Is now locked at 
outputs Oq through Oa- When the T inpuHs low, all clock and data inputs are Ignored. Valid 
data is clocked into the eliminator while T is high on the low-to-high transition of the CLOCK 
input. Data may be changed while the CLOCK input i s high o r low, but only data meeting the 
setup requirements will enter the shift register. The CLEAR input will always set all outputs 
to low level regardless of the level of the CLOCK or T input. 

DATA RETENTION MODE 

The DS1292 Eliminator provides full functional capability when Vqc is greater than 4.5 volts 
and will Ignore all inputs when Vcc reaches 4.25 volts typical. In this manner, the settings of 
each register remain intact during power transients. As Vqc ^siiis below approximately 3 
volts, an internal power switching circuit connects a lithium energy source to the shift 
register to maintain data. During power up when Vqc rises above approximately 3 volts, the 
power switching circuit connects external Vqc to the shift register and disconnects the 
lithium energy source. Normal operation can resume after Vqc exceeds 4.5 volts for a time 
of 10 MS minimum. During power transients the 16 outputs will track the level of Vqc set 
to Logic 1 and will remain at ground level If set to Logic Zero. 

TYPICAL APPLICATION—ELIMINATOR 

The DS1292 and DS1206 combine to make a programmable nonvolatile DIP switch which can 
be transparently set in systems without disturbing other operations. Because the switches 
are nonvolatile, the switches need only to be set once as they will remain in the programmed 
state indefinitely. The block diagram of Figure 2 shows the Eliminator implemented with the 
DS1206 Phantom Interface. The DS1206 samples four address lines and the chip enable 
signal, looking for a special pattern for 24 consecutive cycles (see the Data Sheet for the 
DS1206). When a proper match Is found, the address lines and one data line become control 
and data signals which are used to program and verify the settings of the DS1292. All of the 
signaling sent to the DS1206 and subsequently to the DS1292 are generated by software 
controlled read cycles which have no effect on the rest of system operation. The clear signal 
can be used to restore a system back to an unconfigured state. 
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BLOCK DIAQRAM—DS1292IDS1293 Figure 1 
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SOFTWARE CONTROLLED SYSTEM BUS 


PHANTOM INTERFACE AND ELIMINATOR TYPICAL APPLICATION Figure 2 



MODULAR EXPANSION OF THE ELIMINATOR Figure 3 
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ABSOLUTE MAXIMUM RATINGS* 

Voltage on any Pin Relative to Ground -3.0V to + 7.0V 
Operating Temperature O'C to 70 "C 
Storage Temperature -40®Cto70°C 
Soldering Temperature 260®C for 10 Sec 

*This is a stress rating only and functional operation of the device at these or any other con¬ 
ditions above those indicated in the operation sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods of time may affect 
reliability. 


RECOMMENDED D.C. OPERATING CONDITIONS (0°Cto70°C) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

1 

Logic 1 

V|H 

2.2 


Vcc+ 0.3 

V 

1 

Logic’o 

V|L 

-0.3 


-fO.8 

V 

1 


D.C. ELECTRICAL CHARACTERISTICS (0 °C to 70 °C, Vcc = 4.5 to 5.5V) 


PARAMETER 

SYMBOL 


TYP 


UNITS 


Supply Current 

Icc 


3 

5 

mA 


Input Leakage 

l|L 

-1.0 


+ 1.0 

uA 

4 

Output Leakage 

ILO 

-1.0 


-n.o 

uA 


Logic 1 Output 
@2.4 V 

lOH 

-1.0 



mA 

2 

Logic 0 Output 
@0.4 V 

lOL 



4.0 

mA 

2 
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CAPACITANCE 


(tA = 25°C) 


PARAMETER 

SYMBOL 

MAX 

UNITS 

NOTES 

Input 

Capacitance 

C|N 

5 

PF 


Output 

Capacitance 

Gout 

7 

PF 



A.C. ELECTRICAL CHARACTERISTICS (0°C to 70 °C, Vcc = 5V ± 10%) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Clock Frequency 

fCLOCK 



10 

MHz 


Width of Clock Pulse 

twcLOCK 

50 



ns 

3 

Width of Clear Pulse 

twcLEAR 

50 



ns 

3 

Data Set-Up Time 

tsu 

30 



ns 

3 

Data Hold Time 

tH 

10 



ns 

3 

Propagation Delay Time 
High to Low Level 

Clear to Output 

tPHLC 



70 

ns 

3 

Propagation Delay Time 
Low to High Level 

Clock to Output 

tPLH 



50 

ns 

3 

Propagation Delay Time 
High to Low Level 

Clock to Output 

tPHL 



50 

ns 

3 

Recovering on Power Up 

tREC 

10 



ms 


Propagation Delay Time 
High to Low Level 

Transfer to 0 Out 

tPLX 



50 

ns 

3 

Transfer High to Clock 

Input High 

tHHT 

50 



ns 

3 

Transfer Low from Clock 
Input High 

tHLT 

50 



ns 

3 
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TIMING DIAGRAM—CLEAR CONTROLI3) 



TIMING DIGRAM—TRANSFER DATAt^t 
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TIMING DIAGRAM—POWER-UP(3) 



NOTES: 

1. All voltages are referenced to ground. 

2. Measured with a load as shown in Figure 4. 

3-Vref = 1-5 Volts. 

4. Clock and transfer inputs have internal pull-down resistors of 20Kri typical. Clear has 
an internal pull-up resistor of 20Kn typical. 


OUTPUT LOAD Figure 4 
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Volatile Eliminator 
DS1293 

24~Pin DIP (.300") 








SipStik™ Prefabs 






Dallas Semiconductor PRELIMINARY 

" FIFO SipStik™ DS2212 


FEATURES 


PIN CONNECTIONS 


• First-In, First-Out memory based architec¬ 
ture 

• Fiexibie 16384 x 9 organization 

• Empioys Popular JEDEC Standard 30 
Position SIMM Connection scheme 


1 3 5 7 9 11 13 15 17 19 Z1 23 25 27 29 ^ 

\ 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 


Vcc X0_D8 06 04 02 
GNO W 07 05 03 01 


,EE_Q0 02 04 06 08 Jd^NO 
> FF 01 03 05 07 R FL Ifcg 


• Low Power CMOS Technology 


• Self contained logic provides composite 
fuli flag and empty flag 

• Asynchronous and simultaneous read/ 


write 

PIN NAMES 



W 

- Write 

Available in 65 ns, 80 ns and 120 ns 

R 

- Read 

access times 

RS 

- Reset 


FL 

- First Load 

Allows further depth expansion with 

D,,. 

- Data In 

additional units 

0-8 

Qs-a 

- Data Out 


XI 

- Expansion In 


xo 

- Expansion Out 


FF 

- Full Flag 


EF 

- Empty Flag 


Vcc 

- 5 Volts 


GND 

- Ground 


DESCRIPTION 

The DS2212 depth expanded FIFO SipStik pro¬ 
vides a high density, high performance rate 
buffer for asynchronous data exchange applica¬ 
tions. Composite full and empty flags prevent 
data overflow and underflow. The DS2212 con¬ 


tains 4 depth expanded DS2012 4K x 9 FIFO 
circuits to provide a total of 16K x 9 of First-In, 
First-Out memory. Expansion-Out, Expansion- 
In, and first load signals are also provided for 
further depth expansion. 
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OPERATION 

The DS2212 FIFO SipStik employs a memoty- 
based architecture wherein a byte written into 
the module is stored at a specific location where 
it remains until over-written. This architecture is 
acheived by using four depth expanded DS2012 
4K X 9 FIFO intergrated circuits. The memory 
based architecture allows connection of the 
read/write, data in, and data out lines of the 
DS2012 FIFOs in parallel (Figure 1). Please 
review the DS2012 data sheet for all A.C. timing 
and characteristics. 

DEPTH EXPANSION 

Further depth expansion Capability is pro vided 
by the DS2212 using the Expansion-Out XO, 
Expansion-In XI, and the First Load FL signals. 
If two or more SipStiks are required for further 
depth expansion, Jie XO pin of each SipStik 
must be tied to the XI pin of the next SipStik. The 

Figure 1 


First Load FL pin of only one SipStik injhe array 
should be tied to ground. All other FL pins pn 
other SipStiks should be tied to VCC. If only one 
SipStik is required, theXI and XO pins should be 
tied together, and the FL pin should be grounded. 

EMPTY AND FULL^LAGS _ 

Composite empty flag FL and full flag FF signals 
are provided to prevent illogical operations. 
These status flags are composite in that they are 
comprised by ORing the EF and FF of each 
DS2012 4K X 9 FIFO on the SipStik.* This feature 
prevents reading of un-written bytes (reading 
while empty) or over-writing un-read bytes (writ¬ 
ing while full). If two or more DS2212 FIFO 
SipStiks are required for further depth expan¬ 
sion, the EF and FF outputs from the SipStiks 
must be ORed by the user for proper operation. 
Note: EF and FF output signals will be pushed out 
by 10 nsec maximum due to propogation delay 
through the composite OR gates. 
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ABSOLUTE MAXIMUM RATINGS* 

Voltage on any Pin relative to Ground - 0.5V to + 7.0V 

Operating Temperature - 0°C to 70°C 

Storage Temperature --55°Cto+125°C 

Output Current per Pin - 20 mA 

‘This is a stress rating only and functional operation of the device at these or any other 
conditions above those indicated in the operation sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods of time may affect 
reliability. 


RECOMMENDED D.C. OPERATING CONDITIONS 


(0®Cto70°C) 




PARAMETER 


Supply Voltage 


Ground 


Logic "1" Voltage 
All inputs 


Logic "0" Voltage 


SYMBOL 


MIN TYP MAX UNITS NOTES 



D.C. ELECTRICAL CHARACTERISTICS 


PARAMETER 

Input Leakage Current 
(Any input) 


Output Leakage Current 

Output Logic"1” Voltage 
L,„=-1mA 


Output Logic "0"Voltage 

Average V^.^, Power 
Supply Current 


Average Standby Current 
(R=W=RST=FL/RT=V|^^) 


Power Down Current 
(All Inputs = V^c -0.2V) 


SYMBOL 


(0° C to 70°C) (Vcc=5.0 volts +/-10%) 


MIN MAX UNITS NOTES 
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CAPACITANCE (t*=25°G) 


PARAMETER 

SYMBOL 

MAX 

UNITS 

NOTES 

Capacitance on Input Pins 

c, 

30 

PF 


Capacitance on Output Pins 

Co 

50 

pF 

6 


NOTES 

1. All voltages are referenced to ground. 

2. -1.5 volt undershoots are allowed for 10ns once per cycle. 

3. Measured with 0.4 < V,^ < 

4. R>V„.0.4>Vout<Vco. 

5. measurements are made with outputs open. 

6. With output buffer deselected. 
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Dallas Semiconductor 
SRAM SipStiic" 


PRELIMINARY 

DS2217 



FEATURES PIN CONNECTIONS 

• Data retention in the absence of 

• Directly replaces volatile SRAM 

• Employs popular JEDEC standard 30 
position SIMM connection scheme 

• Nonvolatile circuitry transparent and *6 ^ ^ aq vcc do,,002004,095 ce 

independent from host system 


p o 

Li 3 5 7 9 11 13 15 17 19 21 23 25 27 29 
\ 2 4 6 8 10 12 14 18 18 20 22 24 26 28 30 


*7 % As *1 a«)DO,[)C^DQg0O7OE AgA,,^^ 


• No additional components 

• 10 year data retention 

• Organized as 128K bytes 

• Available in 120ns, 150ns, and 200ns Read 
Access Time 

• Full +/-10% operating range 


PIN NAMES 


Vcc 

- +5 volt supply 

GND 

- Ground 

Ao-Ai6 

- Address Inputs 

DQg-DQ, 

- Data Input/Output 

CE 

- Chip Enable 

OE 

- Output Enable 

WE 

- Write Enable 


• Read cycle time equals write cycle time 


• Unlimited write cycles 

• Automatic write protection circuitry 
safeguards against data loss 


• Wide operating temperature range of 0°C 
to 70°C 


DESCRIPTION 

The DS2217 is a self-contained 1,048,576 bit 
nonvolatile static RAM organized as 131,072 
words by 8 bits. The nonvolatile memory 
contains all necessary control circuitry and 


energy sources to maintain data integrity in the 
absence of powerfor more than 10 years. The 
DS2217 conforms to the popular 30 position 
SIMM pinout requiring no additional circuitry. 
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OPERATION 

The DS2217 SRAM SipStik is used like any standard static RAM. All the nonvolatile circuitry re¬ 
sides transparently to the user. Decoding from upper order address lines is also Integrated into 
the nonvolatile controller and Is transparent to SRAM operation. Connection to the DS2217 
Is made by using an Industry standard, 30-position SIMM socket (AMP part number 643930-1). 
These SIMM sockets are also available in double row and low profile angled variations. 

READ MODE _ _ 

The DS2217 Is executing a read cycle whenever WE (write enable) is Inactive (high) and CE 
(chip enable) is active (low). The unique address specified by the 17 address inputs (Ao-A'i6) 
defines which byte of data is to be accessed. Valid data will be available to the eight data I/O 
pins within tACC (access time) after the last address input signal is stabj^ providing that CE 
(chip enable) and OE (output enable) access times are also satisfied. If OE and CE ^es ^ 
not satisfied, then data access must be measured from the l^er occurring signal (CE or OE) 
and the limiting parameter Is either tco CE or toE OE rather than address access. 
Read cycles can only occur when Vcc is greater than 4.5 volts. When Vcq is less than 4.5 
volts, the memory is inhibited and all accesses are ignored. 

WRITE MODE _ _ 

The DS2217 is In the write mode whenever both WE and CE signals are in the active (low) 
state after address Inputs are stable. The latter occurring falling edge of CE or WE will deter¬ 
mine the start of the write cycle. The write cycle is terminated by the earlier rising edge of CE 
or WE. All address inputs must be kept valid throughout the write cycle. WE must return to 
the high state for a minimum recovery time (twR) during write cycles to avoid bus conten¬ 
tion. However, If the output bus has been enabled (CE and OE active) then WE will disable 
the outputs in toDW its falling.edge. Write cycles can occur only when Vqq Is greater 
than 4.5 volts. When Vqc is less than 4.5 volts, the memory Is write protected. 

DATA RETENTION MODE 

The nonvolatile SipStik provides full functional capability for Vcc greater than 4.5 volts 
and guarantees write protection for Vqc less than 4.5 volts. Data Is maintained in the 
absence of Vqq without any additional support circuitry. The DS2217 constantly monitors 
Vqq. Should the supply voltage decay, the RAM is automatically write protected below 4.5 
volts. As Vqc falls below approximately 3.0 volts, the power switching circuit connects a 
lithium energy source to RAM to retain data. During power up, when Vqq rises above approx¬ 
imately 3.0 volts, the power switching circuit connects the external Vqq to the RAM and 
disconnects the lithium energy source. Normal RAM operation can resume after Vqq ex¬ 
ceeds 4.5 volts. 

The DS2217 checks battery status to warn of potential data loss. Each time that Vqq power 
is restored to the DS2217 the battery Is checked with a precision comparator. If the battery 
supply is less than 2.0 volts, the second memory cycle is Inhibited. Battery status can, there¬ 
fore, be determined by performing a read cycle after power up to any location in memory, 
recording that memory location content. A subsequent write cycle can then be executed to 
the same memory location, altering data. If the next read cycle fails to verify the written data, 
the contents of the memory are questionable. 

In many applications, data integrity is paramount. The SRAM SipStik provides battery redun¬ 
dancy. The DS2217 provides an internal Isolation switch which provides for the connection 
of two batteries. During battery back-up time, the battery with the highest voltage is selected 
for use. If one battery fails, the other will automatically take over. The switch between bat¬ 
teries is transparent to the user. A battery status warning will occur only if both batteries are 
less than 2.0 volts. 
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ABSOLUTE MAXIMUM RATINGS* 

Voltage on any Pin Relative to Ground -0.3V to + 7.0V 
Operating Temperature 0°Cto70°C 
Storage Temperature -40°Cto85°C 

‘This is a stress rating only and functional operation of the device at these or any other con¬ 
ditions above those indicated in the operation sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods of time may affect 
reiiability. 

RECOMMENDED D.C. OPERATING CONDITIONS _ (0°Cto70°C) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

Power Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Input High Voltage 

V|H 

2.2 


Vcc+ 0.3 

V 

Input Low Voltage 

V|L 

-0.3 


+ 0.8 

V 


D.C. ELECTRICAL CHARACTERISTICS (0°C to 70°C, Vcc = 5V ± 10%) 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

Input Leakage Current 

l|L 

-60 


+ 60 

uA 

I/O Leakage Current 

ILO 

-10 


+ 10 

uA 

Output Current @2.4V 

Iqh 

-1.0 

-2.0 


mA 

Output Current @0.4V 

•OL 

2.0 

3.0 


mA 

Standby Current CE = 2.2V 

Icc 


15 

25 

mA 

Operating Current 

Icc 


50 

100 

mA 


CAPACITANCE (tA = 25°C) 


PARAMETER 

SYMBOL 

MAX 

UNITS 

NOTES 

Input 

Capacitance 

C|N 

50 

PF 


Output 

Capacitance 

Gout 

50 

PF 
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A.C. ELECTRICAL CHARACTERISTICS (0°C to + 70 °C, Vcc = 5.0V ± 10%) 




DS2217-120 

DS2217-150 

DS2217-200 


PARAMETER 

SYM 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

UNITS 

NOTES 

Read Cycle Time 

tRC 

120 


150 


200 


ns 


Access Time 

tACC 


120 


150 


200 

ns 


OFto Output Valid 

tOE 


60 


70 


100 

ns 


O^to Output Valid 

too 


120 


150 


200 

ns 


OE orCEto 

Output Active 

tCOE 

5 


10 


10 


ns 


Output High Z 
from Deselection 

tOD 


40 


70 


100 

ns 


Output Hoid From 
Address Change 

tOH 

10 


10 


10 


ns 


Write Cycle Time 

two 

120 


150 


200 


ns 


Write Pulse Width 

twp 

90 


100 


170 


ns 

3 

Address 

Set Up Time 

tAW 

0 


0 


0 


ns 


Write 

Recovery Time 

tWR 

0 

10 


10 



ns 


Output High Z 

From WE 

tODW 


40 


70 


80 

ns 


Output Active 

From WE 

tOEW 

5 


10 


10 


ns 

8 

Data Set Up Time 

tDS 

50 


60 


80 


ns 

4 

Data Hold Time 

_i 

tDH 

0 


0 


0 


ns 

4,5 
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WARNING; 

Under no circumstances are negative undershoots, of any amplitude, allowed when device is 
In battery backup mode. 













NOTES; 

1. WE is high for a Read Cycle. 

2. 5e = V|h or V|L. If OE = V|h during write cycle, the output buffers remain in a high im¬ 
pedance State. 

3. twP is specified as the logical “AND” of^E and WE. _ _ 

twp is measured from the latter of CE or WE going low to the earlier of CE or WE going 
high. 

4. tQH. tDS SI'S measured from the earlier of ^ or WE going high. 

5. tDH is measured from WE going high. If CE is used to terminate the write cycle then 
tDH = 20ns. 

6. If the CE low transition occurs simultaneously with or latter from the WE low transition in 
a Write Cycle 1, the output buffers remain in a high impedance state in this period. 

7. If the CE high transition occurs prior to or simultaneously with the WE high transition in 
Write Cycle 1, the output buffers remain in a high impedance state in this period. 

8. If the WE is low or the WE low transition occurs prior to or simultaneously with the CE 
low transition, the output buffers remain in a high impedance state in this period. 

9. Each DS2217 is marketed with a 4-digit date code AABB. AA designates the year of man¬ 
ufacture. BB designates the week of manufacture. The expected tpR is defined as start¬ 
ing at the date of manufacture. 


D.C. TEST CONDITIONS 

Outputs Open 
t Cycle = 250 ns 

All Voltages Are Referenced to Ground 

A.C. TEST CONDITIONS 

Output Load: 100 pF-f 1TTL Gate 
Input Pulse Levels: 0-3.0 V 
Timing Measurement Reference Levels 
Input: 1.5V 
Output: 1.5V 

Input Pulse Rise and Fall Times: 5 ns 
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Dallas Semiconductor 
■ DRAM SipStik™ 


PRODUCT PREVIEW 
DS2219 


FEATURES 

• Maintains data in the absence of system 
power 

• Compatibie with existing DRAM SiMM 
appiications 

• Normai operating mode compieteiy 
unaffected 


PIN CONNECTIONS 



• Nonvolatiie circuitry transparent and 
independent from host system 

• No additionai components required 

• Conforms to popuiar JEDEC standard 
30-position SIMM DRAM module 

• Accomodates any 6 volt to 10 volt primary 
energy cell or rechargable energy source 

• Memory array available as 1024K 
bytes with parity bit 

• RAS access time of I20ns, or 150ns 


PIN NAMES 

- +5 volt supply 

GND - Ground 

An-Ag - Address Inputs 

WE - Write Enable 

RAS - Row Address Strobe 

CAS - Column Address Strobe 

DQg-DQ^ - Data Inputs/Outputs 

- External Battery Voltage 
Input 

PQ - Parity Data Output 

PCAS - Parity Column Address 

Strobe 

PD -Parity Data Input 

BC -Battery Condition 


• Power fail detection at 10% supply 


DESCRIPTION 

The DS2219 nonvolatile DRAM SIMM modules 
provide all necessary timing, refresh genera¬ 
tion, and power down/power up sequencing 
necessary to maintain data integrity during 
system power failure. A primary or a rechar¬ 
gable energy source can be used to support 
data retention. Available in 1,048,576 byies. 


the memory module conforms to the standard 
30-position SIMM pin configuration. The self 
contained memory maintenance circuitry re¬ 
sides transparently to host system eliminating 
the need for any additional components. Nor¬ 
mal 5 volt operation is completely unaffected as 
nonvolatile circuitry is transparent to DRAM. 





OPERATION - NORMAL 
POWER CONDITIONS 

Under normal 5 volt operating conditions, the 
DS2219 Nonvolatile DRAM SipStik behaves 
exactly like a standard 1024K x 9 D RAM SIMM 
such asthe Hitachi HB56A19B. The RAS, CAS, 
and WE inputs to the SipStik are directed 
through the DS1237 Nonvoiatiie DRAM Con¬ 
troller 1C directly to the individual DRAM cir¬ 
cuits. The DS2219 will operate in this mode 
untii the 5 volt supply at V,,,, decays to 4.5 volts 
during loss of power. For detailed information 
on access timing, A.C. characteristics, and 
operating conditions for the Power Normal 
mode, please review the Hitachi HB56A19B 
DRAM Module data sheet. 

OPERATION - POWER LOSS 
AND DATA RETENTION 

When the 5 volt power begins to drop the 
DS1237 senses this change using a precision 
band gap comparator and isolates all control 
inputs to the SipStik as Vp^falls below 4.5 volts. 
Power to the individual DRAM circuits is 
switched from the main 5 voit supply to a 
backup supply connected at position 24 of the 
SipStik. This backup suppiy is typicaiiy a 
chargeable capacitor or battery; however, any 
supply between 6 volts and 10 volts is suitable. 
Connection pins are provided for the backup 
supply at other locations on the SipStik p.c.b. if 
location 24 is not convenient. Ali refreshing is 
accomplished internaily within the SipStik and 
is supported continuously until Vg^returns to 
normal levels and the system signals the Sip¬ 
Stik that it is ready to assume refresh duties. 

OPERATION - RETURN TO 
NORMAL POWER CONDITIONS 

When the System 5 volt supply returns and 
exceeds 4.5 volts, the system supply is recon¬ 
nected to the DRAM circuits and the backup 
supply is int ernal ly discon necte d. At this time, a 
continuous CAS before RAS refresh is aiso 
generated internaily at a cycle time of 350 ns 


maximum. Refreshing continues without inter¬ 
ruption until the system signals the SipStik that 
it is ready to assume refresh responsibiiity for 
the DRAMs. Refresh duties are shifted from the 
SipStik to the system when a software con¬ 
trolled switch is set by sending a specific pat¬ 
tern on address lines A5, A6, and A7 for 24 
consecutive cycles. The address pattern which 
sets the software switch is shown in Figure 1. 
This address pattern is ciocked into the 
DS1237 resident on the SipStik on the failing 
edge of CAS provided that set up and hold 
times are met. When the 24th cycle is correctly 
entered, the system will have full access to 
RAM and must handle refresh requirements. 
RAM read and write cycles can then resume 
without restriction. 

CONSERVATON 
OF BACKUP SUPPLY 

Another software controlled switch allows con¬ 
servation of the backup supply when data re¬ 
tention is not required. The switch is controlled 
by the same method described for refresh 
except that the bit pattern is different. The bit 
patterns shown in Figure 2 turn on or off this 
switch which disconnects or connects the 
backup supply. 

BACKUP CONDITION 

The DS2219 also contains two features which 
provide information about the condition of the 
backup supply. The BC Battery Condition pin at 
location 19 of the SipStik provides the output 
for the backup supply information. If this fea¬ 
ture is to be used, please review the "Backup 
Condition" section of the DS1237 Nonvolatile 
SRAM Controller data sheet. 
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SOFTWARE SWITCH FOR PROCESSOR CONTROL POWER UP 
Figure 1 

MSB LSB 



SOFTWARE CONTROLLED SWITCH FOR CONSERVATION OF BACKUP SUPPLY 
ngure2 


ON 

MSB LSB 



MSB LSB 







ABSOLUTE MAXIMUM RATINGS 

VOLTAGE ON ANY PIN EXCEPT BATTERY INPUTS 

RELATIVE TO GROUND -0.3 TO +7V 

VOLTAGE ON THE BATTERY INPUT PINS 

RELATIVE TO GROUND -0.3V TO +12V 

OPERATING TEMPERATURE 0°C TO +70OC 

STORAGE TEMPERATURE 550CTO+1250C 

RECOMMENDED D.C. OPERATING CONDITIONS (0°C to 70°C) 


PARAMETER 

SYMBOL 

MIN 

TYP. 

MAX 



Primary Power Supply 

Vcc, 

4.5 

5.0 

5.5 


1 

Voltage Input Logic 1 

V,H 

2.0 




1 

Voltage Input Logic 0 


-0.3 


+0.8 

VOLTS 

1 

Backup Supply 

BK,p 

6.0 

8.0 

10.0 


2.3 

# 

DS ELECTRICAL CHARACTERISTICS (O^C to70°C. =4 5 to 5.5 V) 

PARAMETER 

SYMBOL 

MIN 

TYP. 

MAX 

UNITS 

NOTES 

Supply Current 

^CC 





4 

Power Fail Detect 

Vtp 

4.25 

4.37 

4.5 

V 

6 

Input Leakage 

l,L 

-1.0 


1.0 

uA 

4 

(0°CTO70°C.Vcc<V,p) 

Data Retention Current 

^DR 


Bl 

15 

mA 

5 
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CAPACITANCE 


(tA=25°) 


PARAMETER 

SYMBOL 

MIN 

TYP. 

MAX 

UNITS 

NOTES 

Input capacitance 



5 

7 

PF 

4 


A.C. ELECTRICAL CHARACTERISTICS _(0°C to 70°C, Vcc=4.5 to 5.5V) 


Address Setup Time 

^AS 

0 



ns 


Address Hold Time 

^AH 

20 



ns 



SOFTWARE SEQUENCE ENTRY 



NOTES 

1. All voltages are referenced to ground. 

2. The BC pin will be driven active whenever 
Vpj, is within nominal limits and the backup 
supply is below 

3. Backup input voltage is internally regulated 
within the DS2219 such that to the 
DRAMS is never below 4.5 volts for a 
backup input voltage of 6.0 volts minimum. 


4. Additive to specification limit for the Hitachi 
HB56A19B Series DRAM SIMM. 

5. This is the average current from the backup 
supply to maintain memory for the SipStik. 

6. V^p is the trip point where the internal 
switching circuits disconnects V^^and con¬ 
nects the internally regulated backup sup¬ 
ply to the DRAMs.Rapid refresh is also ini¬ 
tiated at this time. 
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Dallas Semiconductor PRODUCT PREVIEW 

SOFT MODEM DS2245 

SlPSTIK^ DS2245MNP 


FEATURES 

• Reprogrammable modem subsystem: 

- DS2245-12 is 1200 bps version 

- DS2245-24 is 2400 bps version 

• Bell 212A/103 and CCITT V.22bis/22/ 
21 compatible 

• Parallel interface connects to PC/XT/AT bus 

• Companion device to DS2249 DAA SIPSTIK 

• Implements standard AT command set 

• "Softness" allows program upgrades without 
replacing expensive EPROMs 

• DS2245MNP offers MNP error correction 

• Nonvolatile parameter storage 

• DTMF generation and detection 

• Employs popular JEDEC standard 30-pin 
SIMM connection scheme 

• Single +5 volt supply operation 


DESCRIPTION 

The DS2245 is a microcommunication subsys- 
temthat when used with the DS2249 DAA forms 
a complete 2400/1200/300 bps modem that can 
be directly connected to the public switched tele¬ 
phone network. Included in the DS2245 are ali 
the modulation/demodulation and filtering cir¬ 
cuitry necessary for compatibility with Bell 212A/ 
103 and CCITT V.22/21 type modems. Embed¬ 
ded software responds to the industry standard 
AT command set for modem control. The paral¬ 
lel interface can connect directly to a PC/XT/AT 


PIN CONNECTIONS (tentative) 


o o 

S 1 30 

1 DDDDDDDDDDDDDDDDDDDDDDDDDDBDDD 


PIN# 

SIGNAL 

PIN# 

SIGNAL 

1 

AIN 

13-20 

D0-D7 

2 

AOUT 

21 

AO 

3 

NC 

22 

A1 

4 

NC 

23 

A2 

5 

AUDIO 

24 

cs 

6 

OH 

25 

INT 

7 

Rl 

26 

MR 

8 

VCC 

27 

NC 

9 

NC 

28 

NC 

10 

GND 

29 

NC 

11 

WR 

30 

NC 

12 

RD 




bus or to any other general-purpose bus archi¬ 
tecture. 

Special features of this modem include: non¬ 
volatile parameter storage, DTMF tone monitor¬ 
ing, MNP class 4 error correction (DS2245MNP) 
and a “soft” reload function that permits the user 
to install program updates without resorting to 
the replacement of expensive EPROM devices. 

Applications include laptop computers, vending 
machines, pay telephones or any other system 
requiring communication over the public tele¬ 
phone network. 
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DS2245 

DS2245MNP 

SOFT MODEM SIPSTIK 


T 

r 

1- A - 

- B -^ 



I 

:) 

30DDDDDDDODDDDDDDDDDDDDDDDDDDE1 


D 

G 

- ► 


s 

— 


■u 




DIM 

INCHES 

■11 

3.500 

B 

3.234 

C 

0.850 

D 

0.400 

E 

0.250 

F 

0.100 

G 

0.080 

H 

0.300 

1 

2.900 


0.125 DIA 

K 

0.250 

L 

0.125 

M 

0.062 
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Dallas Semiconductor PRODUCT PREVIEW 

Data Access Arrangement DS2249 

(DAA) SipStik™ 


FEATURES 

• Interfaces voice/data to the public switched 
teiephone network 


• FCC Part 68 registered 
-1500 VDC isoiation 
- 800 Volt surge protection 


PIN CONNECTIONS 


p O 

I DDDDDDDDDDDDDDDDDDODDDDDDDDDDD 


• Companion device to DS2245 SOFT 
MODEM SIPSTIK 


• Employs popular JEDEC standard 30-pin 

PIN NAMES 


SIMM connection scheme 

1 

-OH 

• Single +5 volts supply operation 

2 

- AUDIO 


3 

-TXA 

• Ring detection 

4 

-RXA 

• 2- to 4-wire connector 

5-9 

-N/C 

10 

- Vcc 

• Audio monitor output 

11 

-GND 

12 

-Rl 


13-26 

-N/C 


27 

- RINGO 


28 

-TlPO 


29 

-RING 


30 

-TIP 


DESCRIPTION 

The DS2249 is a Data Access Arrangement 
(DAA) that is designed to connect directly 
(through an appropriate mechanical connector 
such as an RJ11 jack) to the public switched 
telephone network. It is FCC Part 68 Type WP 
registered to meet hazardous voltage, surge 
and leakage current requirements. 

Included in the DS2249 is a ring detect output 


and a 2- to 4-wire converterfor use with modem 
components such as the DS2245. It operates 
from a single +5V supply and uses CMOS cir¬ 
cuitry for lower power consumption. 

Applications include laptop computers, remote 
data collection, pay phones or any application 
where data or voice needs to be sent over the 
telephone network. 
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PIN DESCRIPTION Table 1 


PIN SYMBOL TYPE 


DESCRIPTION 



Off hook control. A logic low on this pin causes the DAA 
to go off-hook and sieze the phone line. If this pin is high 
or left floating, the DAA will be in an on-hook state and be 
disconnected from the line. 


Audio output. This is a buffered output that can be used 
for audio monitoring of the call connection. This output can 
be connected to a speaker amplifier for driving a monitor 
speaker. 


Transmit analog data input. The analog output of a 
modem device would be connected here for transmission 
to the phone line. This input is buffered from the phone 
line and does not affect the line matching impedance 
presented by the DS2249. 


Receive analog data out. This is the output of the 2/4 wire 
duplexer which should be connected to the input of the 
modem device’s receive section. The signals at this pin 
are capacitively coupled to the output of an op-amp. 


Positive supply. +5 volts. 


Signal ground. 0 volts. 


Ring detect indicate. This pin indicates the presence of a 
ring signal on TIP and RING by a logic low state. 


No connection. Leave these pins open. 


Ring and Tip connections out. When the DS2249 is 
in an on-hook state, these pins are connected to the TIP 
and RING telephone line inputs. When the DS2249 is in 
an off-hook state, these pins are disconnected from any 
internal circuitry. 

Ring and Tip phone line inputs. Connect these pins 
to the line through an RJ11 jack. 
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DS2249 BLOCK DIAGRAM Figure 1 


vcc- 

GND- 

TXA- 

RXA' 
OH ■ 


2/4 


WIRE 


DUPLEXOR 



Rl 


ISOLATION 

AND 

SURGE 

NETWORK 


O 


V 




HOOK 

SWITCH 


U 


RING 

DETECT 


TIRO 

RINGO 

RING 

TIP 


RING DETECTION 

Reception of a valid ring signal is indicated by a 
logic zero at Rl. This output is low during the 
normal 2 second ringing “on” inten/al and high 
during the normal 4 second ringing "off" interval. 
The ring detection circuitry incorporates protec¬ 
tion from pulse dialing transients which might 
otherwise cause false ring indications. 

INTERNAL 2- TO 4-WIRE CONVERTER 

The 2- to 4-wire converter interfaces separate 
transmit and receive signal paths to the 2-wire 
telephone line. A perfect converter would be 
able to completely remove the transmit signal 
fromthe receive signal (atRXA); however dueto 
the wide range of telephone line impedances, 
only about 10 to 15 dB of transhybrid loss can be 
typically expected. Transhybrid loss is defined 
as the attenuation between the TXA input to the 
RXA output specified at a certain frequency. 
Better transhybrid loss results in better modem 


performance, primarily when the line is noisy 
and the receive level is weak (<-35 dBm). 

ON/OFF HOOK CONTROL 

The telephone line may be seized or taken off- 
hook by applying a logic zero to the OH pin. 
Applying a logic one to OH puts the DS2249 in 
the on-hook state whereby the telephone line is 
released. The DS2249 does not draw any DC 
current from the telephone line when in the on- 
hook state. 

Pulse dialing is usually implemented be pulsing 
the OH input high and low. Typically, a micro¬ 
controller would perform this function through 
the use of a software-controlled port pin. 

USE WITH TELEPHONE SETS 

A telephone set can be used with the DS2249 by 
connecting the set’s TIP and RING inputs to the 
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TlPO and RINGO pins. When the DS2249 is in 
a on-hook state, incoming ring signals will be 
routed to the telephone set as well as to the 
DS2249’s internal ring detect circuit. Seizure of 
the line occurs when either the telephone set’s 
receiver is picked up or when the OH pin is taken 
low. It is recommended that the telephone set 
only be used (in the off-hook state) while the 
DS2249 is in the on-hook state. 

TELEPHONE LINE CONNECTION 
INFORMATION 

When developing a product that is to be con¬ 
nected to the telephone line, it is necessary to 
use a circuit described as a Data Access Ar¬ 
rangement (DAA) which is approved by the 
appropriate governmental agency. In the US, 
this agency is the Federal Communications 
Commission (FCC), while in Canada it is the 
Department of Communications (DOC). These 
agencies test and approve the product to ensure 
that it meets theirspecifications thereby protect¬ 
ing the telephone system from damage and 
protecting the user from high voltage transients 
(such as lightning strikes) which may come 
down the telephone line. 

The DS2249 has been designed to meet all 
requirements for hazardous voltage, surge pro¬ 
tection and leakage current, and has been 
granted a user transferrable Part 68 Type WP 
Registration under Part 68 of the FCC Rules and 
regulations. As such, a system developed with 
the DS2249 as the DAA will be automatically 
approved for Part 68 Type WP high voltage 
protection requirements and no further registra¬ 
tion is required. 

If the system developed transmits data, or 
DTMF tones on the telephone line, the user must 
certify that the circuitry which drives the DS2249 
meets basic FCC requirements for maximum 
4 transmission levels, out of band energy and 
billing delay. Full details may be obtained from 
the FCC under Part 68 of the FCC Rules and 


Regulations, or in Title 47 of the Code of Federal 
Regulations. 

OUTPUT LEVEL REQUIREMENTS OF 
PART 68 

For the normal "permissive” telephone line, 
equipment which transmits data must not ex¬ 
ceed a level of -9 dBm. If the system is capable 
of DTMF dialing, the maximum DTMF transmis¬ 
sion level must be less than 0 dBm averaged 
over a 3 second interval. 

For modem applications, the out of band energy 
limit is normally ensured by the transmit filter in 
the modem circuitry. Data equipment must not 
transmit "out of band” energy on the telephone 
line which exceeds the limits shown in Table 2. 

BILLING DELAY 

A minimum delay of 2 seconds is required be¬ 
tween the time the DS2249 is taken “off hook” 
and any data is transmitted. This delay is 
required to provide time for the Telephone 
Compan/s Central Office switching equipment 
tocomplete billing information forthecall priorto 
transmission of data. 

FCC APPROVAL 

The user of the DS2249 in a modem application 
must certify to the FCC that the final system 
meets the requirements of Part 68 which include 
the criteria above as well as the high voltage 
protection that is provided by the DAA. This 
is generally accomplished through an inde¬ 
pendent testing lab which will test the sys¬ 
tem and submit the proper paperwork to the 
FCC for approval. 
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OUT OF BAND ENERGY Table 2 


FREQUENCY RANGE MAXIMUM POWER 


200Hz to 3990Hz 

-9 dBm 

3990Hz to 4005Hz 

-27 dBm 

4005Hz to 16kHz 

-16 dBm 

6kHz to 94kHz 

-47 dBm 

6kHz to 270kHz 

-46 dBm 

270kHz to 6MHz 

-60 dBm 










ELECTRICAL SPECIFICATIONS 


Vcc = +5V +/-10%, T^ = 0 to 70°C 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Supply Current 

Off-hook (OH = 0) 



35 

mA 

Transmit Gain 

Gain between transmit 
input and telephone 
line at 1800 Hz with 

600 ohm termination 

-0.5 

0 

+0.5 

dB 

Receive Gain 

Gain between telephone 
line and receive output 

at 1800 Hz with 600 ohm 

termination 

-0.5 

0 

+0.5 

dB 

Telephone Line 

Input Impedance 

at 1800 Hz 

540 

600 

660 

Ohms 

Transhybrid Loss 

Attenuation between the 

transmitter input and 
receiver output at 1 kHz 
with 600 ohm termination 

10 

18 

■ 

dB 

Attenuation 

Receive and Transmit 

attenuation at 300 Hz 

with 600 ohm termination 

0.8 

1.0 

3 

dB 

Transmit Input 
Impedance 

at 1800 Hz 

21 

20 

22 

Kohms 

Receive Output 

at 1800 Hz 


50 


Ohms 

impedance 

(RXA, Audio) 





Ring Detect 

Min. AC voltage between 

38 




Sensitivity 

Tip & Ring.Type B rlnger(on hook) 





Loop Current 

ON: (off hook) 


2.0 


Volts 

Switch Control 

Voltage 

OFF: (on hook) 

■ 

0.8 

0.5 

Volts 

Loop Current 

Switch Control 

Current 



1.0 

2.0 

mA 
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Dallas Semiconductor PRELIMINARY 

Micro SipStik™ DS2250 

Time Micro SipStik™ DS2250T 


FEATURES: PACKAGE OUTLINE 

• Nonvolatile SRAM for program and/or data 


• Capable of modifying its own program and/ 
or data memory 

• Program downloading via an on-chip full 
duplex serial port 

• Adjustable partition between program and 
data memory 

• Completely crash-proof; program/data RAM 
and all data registers are maintained in 
absence of power 



• Ali 32 port pins avaiiable for I/O 

• Automatic restart on detection of errant 
software execution 

• Orderly shutdown and automatic restart on 
power up/down 

• Program and data memory secure, with a 
tamper proof on-chIp encryptor 

• Compatibie with industry standard 8051 
instruction set 

• DS2250T; Permanently powered clock/ 
calendar 

• 40-position SIMM connection scheme 


ORDERING INFORMATION 


ORDERING INFORMATION 


DS2250 

DS2250T 


XX-XX 

XX-XX 



MICRO SIPSTIK 
TIME MICRO SIPSTIK 


Speed Grode 


8 8 MHz 

12 12 MHz 

16 16 MHz 


Progrom/Dota RAM 


8 

8 Kbytes 

16 

16 Kbytes 

32 

32 Kbytes 

64 

64 Kbytes 


DESCRIPTION 

The DS2250 Microcontroller SipStik stays up-to- 
date because it was designed for change. Un¬ 
like rigid ROM or EPROM based microcon¬ 
trollers, all of the Microcontroller Sipstik’s 
memory is high performance, read/write, and 


nonvolatile for more than ten years. The DS2250 
is equipped with nonvolatile SRAM which can be 
dynamically partitioned to tit program and data 
storage requirements of a particular task. As a 
result of sophisticated crashproofing circuitry. 


683 




processing of a task can resume after a power 
outage. A built-in encryptor prevents unauthor¬ 
ized access to resident application software. 
The DS2250T Time Micro SipStik incorporates 
all of the features of the DS2250 along with the 
addition of a built-in real-time clock/calender 
function. 

The DS2250 and DS2250T are the functional 
equivalents of the DS5000 and DS5000T, re¬ 


spectively, with the exception that the both 
devices are available With addtional memory 
size variations, including 16K bytes and 64 
Kbytes of nonvolatile memory. The pinout and 
instruction set of both products match the indus¬ 
try standard 8051 microcontroller. The DS2250 
and DS2250T each plug into the SIMM connec¬ 
tor scheme which supports redundant contacts, 
simple insertion/extraction, and low overall 
height profiles. 


PIN ASSIGNMENTS 

The following table summarizes the pin assignments for the DS2250: 


1 

P1.0 

2 

Vco 

3 

P1.1 

4 

PO.O (ADO) 

5 

PI .2 

6 

P0.1 (ADI) 

7 

PI .3 

8 

P0.2 (AD2) 

9 

PI .4 

10 

P0.3 (AD3) 

11 

PI.5 

12 

P0.4 (AD4) 

13 

PI .6 

14 

P0.5 (ADS) 

15 

PI .7 

16 

P0.6 (AD6) 

17 

RST 

18 

P0.7 (AD7) 

19 

P3.0 (RXD) 

20 

EA* (Vpp) 

21 

P3.1 (TXD) 

22 

ALE (PROG*) 

23 

P3.2 (INTO*) 

24 

PSEN* 

25 

P3.3 (INTI*) 

26 

P2.7 (A15) 

27 

P3.4 (TO) 

28 

P2.6 (A14) 

29 

P3.5 (T1) 

30 

P2.5 (A13) 

31 

P3.6 (WR*) 

32 

P2.4 (A12) 

33 

P3.7 (RD*) 

34 

P2.3 (All) 

35 

XTAL2 

36 

P2.2 (A10) 

37 

XTAL1 

38 

P2.1 (A9) 

39 

GND 

40 

P2.0 (A8) 


16K AND 64K VERSION MEMORY 
ORGANIZATION 

The DS2250(T) 16-XX device incorporates a 
total of 16K b^es of embedded nonvolatile RAM 
for program/data storage. Similarly, the 
DS2250(T) 64-XX incorporates a total of 64K 
bytes for program/data storage. The following is 
a description of how this memory may be utilized 
by the designer. This discussion assumes that 


the reader is familiar with the programming 
model of the DS5000, which is described in 
detail in Section 4 of the DS5000 User’s Guide. 

The memory on the DS2250(T) 16-XX and 
DS2250(T) 64-XX is organized as two sepa¬ 
rately accessed 8K byte memory devices and 
two separately accessed 32K byte memory de¬ 
vices, respectively. Each of the devices are 
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enabled by one of the two separate chip enable 
signals from the microcontroller die: CEt* and 
CE2*. These chip enable signals operate under 
the control of the application software via the 
ECE2 bit in the MCON Speciai Function register. 
For the DS2250(T) 16-XX. a maximum of 8K 
bytes of Program and/or Data Memory underthe 
controi of CE1* is avaiiabie, with 8K bytes Data 
Memory under the controi of the CE2* map. For 
the DS2250(T) 64-XX, 32K bytes of Program/ 
Data memory is under the control of CEr and 
32K bytes of Data Memory is underthe control of 
CE2*. 

Figure 1 iliustrates the mapping within the em¬ 
bedded RAM which resuits when the ECE2 bit is 
cieared to 0. In this case, oniy the Program/ 
Data RAM which is under the controi of the CE1 * 
signai is accessible and it is mapped in an 
identical fashion to a 8 or 32K byte version of a 
DS5000. The Partition Address and the Range 
Address (as defined in the MCON register) de¬ 
termine the mapping of Program and Data 
Memory space within the CE1* controlled em¬ 
bedded RAM area. Any program memory ac¬ 
cess from location OOOOH up to (but not inciud- 
ing) the Partition Address iocation wiii be 
mapped to the corresponding locations within 
the embedded Program/Data RAM. Program 


accesses at or above the Partition and/or Range 
addresses wiii be executed via the Expanded 
Address/Data bus in piace of Ports 0 and 2, as 
long as the Security Lock bit is cieared to 0. If the 
Security Lock bit is set to a 1, then no externai 
Program Memory accesses are possibie. Any 
data memory access (using a MOVX instruc¬ 
tion) from the Partition Address iocation up to 
(but not inciuding) the Range address location 
will be mapped to the corresponding iocations 
within the embedded Program/Data RAM. Any 
Data Memory access outside of the area be¬ 
tween these two addresses wiii be executed on 
the Expanded Bus. 

Figure 2 illustrates the mapping of Program and 
Data Memory within the DS2250(T) 16-XX or 
DS2250(T) 64-XX when the ECE2 bit is set to 1. 
When ECE2 is set to 1 by the appiication soft¬ 
ware, Program Memory accesses to the embed¬ 
ded RAM wiii stiii cause only CE1* to be acti¬ 
vated. However, any Data Memory access by a 
MOVX instruction to the embedded RAM will 
cause CE2* to be activated instead of CE1 *. As 
a result, the memory device underthe control of 
the CE2* signal can only be used for data 
memory accesses. 
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16K OR 64K VERSION PROGRAM/DATA MEMORY: ECE2: 


OFFFFH 


7FFFH 


OOOOH 



i DATA 
I MEMORY . 
I SPACE . 


PROGRAM 

MEMORY 

SPACE 



EMBEDDED 
MEMORY BUS 
(CE1* CONTROL) 



BUS 


LEGEND: 


DATA MEMORY SPACE 



;0 Figure! 

■ 64 KBYTES 

32 KBYTES 

RANGE ADDRESS 
(8 KBYTES) 

PARTITION 

ADDRESS 

0 BYTES 


NOT ACCESSIBLE 
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DS2250T CLOCK/CALENDAR 
The DS2250T incorporates a permanently 
powered Embedded Clock/Calendar (ECC) 
that is identical in function to the DS1215 
Timekeeper. The real-time clock is memory- 
mapped on the internal Embedded RAM ad¬ 
dress/data bus. As a result, it may be accessed 
by software as if it were Embedded Data RAM 
using the “MOVX” set of instructions. Accesses 


to the ECC take place with no effect on I/O port 
pins. Detailed operation of the ECC may be found 
in the DS5000T data sheet. 

For the DS2250T 16-XX and DS2250T 64-XX 
versions, both the ECC and the second memory 
device are accessed via the CE2* control line from 
the microcontroller. The CE2* signal is routed 


64K PROGRAM/DATA MEMORY: ECE2=0 Figure 2 



MEMORY BUS 
(CE1* CONTROL) 


MEMORY BUS 
(CE2* CONTROL) 


BUS 


LEGEND: 


= DATA MEMORY SPACE 




NOT ACCESSIBLE 
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through the ECC so that the CE* signal on the 
second memory device is conditioned by control 
logic within the ECC itself. Access to the second 
memory device by the application software can 
proceed as normal until communication with the 
ECC is desired. The application software may 
then select the ECC by performing the 64-bit 
pattern recognition CE2* read cycle sequence. 
Reads and writes can then proceed as de¬ 
scribed for the DS5000T. 


SIPSTIK SOCKET 

The DS2250 and DS2250T mate directly 
with the AMP Micro-Edge''^ SIMM connec¬ 
tors, summarized in table 1, which are avail¬ 
able either from AMP Inc. or from Dallas 
Semiconductor. Please refer to the DS9022 
data sheet for mechanical specifications on 
these connectors. 


DS2250 COMPATIBLE CONNECTORS Table 1 

PART NUMBERS 

SOCKET TYPE _ PLATING AMP DALLAS 

.050" Centerline Tin 821918-1 or DS9072-40U 

Vertical Single Row 821918-2 


SELECTED ELECTRICAL CHARACTERISTICS 

The following are selected electrical operating characteristics of the DS2250 and the DS2250T. A par¬ 
tial set of DC and AC operating characteristics which are applicable to the DS2250 and DS2250T are 
given in the DS5000 and DS5000T data sheets in the Dallas Semiconductor Data Book. A full set of 
electrical characterics which are applicable to the DS2250 and DS2250T are available in the DS5000 
User’s Guide. 


ABSOLUTE MAXIMUM RATINGS * 

Voltage on any pin relative to ground -0.1 to 7.0V 

Operating Temperature - 0“ to +70“ C 

Storage Temperature - 0“ C to +70“ C 

Soldering Temperature - 260“ C for 10 sec. 

* This is a stress rating only and functional operation of the device at these or any other 
conditions outside of those indicated in the operation sections of this specification is 
notimplied. Exposure to absolute maximum rating conditions for extended periods of 
time may affect reliability. 


688 




DS2250 
Micro SipStik™ 


DIM. 

INCHES 

A 

2.650 

B 

0.950 

C 

0.840 

D 

0.350 

E 

2.384 

F 

0.400 

G 

0.250 

H 

0.080 

1 

R .062 

J 

D 0.125 



689 









DS2250T 

Time Micro SipStik™ 


DIM. 

INCHES 

A 

2.650 

B 

0.950 

C 

0,840 

D 

0.350 

E 

2.384 

F 

0.400 

G 

0,250 

H 

0.080 

1 

R .062 

J 

D 0.125 
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3 ^ Dallas Semiconductor 
■ ADPCM SipStik 


PRELIMINARY 

DS2264 

DS2268 

Available Fall 1988 


FEATURES 

• Four or eight channels of full duplex operation 

• Can be cascaded in multiples of 4 or 8 up to 64 
channels 

• Based on the DS2167 ADPCM processor 
which meets T1Y1 recommendations and the 
"new" 

CCItt G.721 recommendations 


PIN CONNECTIONS 



• Dual PCM highway architecture with program¬ 
mable TSACs 

• Simple serial port interfaces to a microproces¬ 
sor: used to assign timeslots and control proc¬ 
essing 

• On-board buffers for all critical signals and 
capacitors for decoupling 

• Conforms to JEDEC 35 position SIMM 

• CMOS processors for low power consumption 

• Single +5V supply operation 


PIN NAMES 


VDD 

-+5V supply 

VSS 

-Ground 

A2HI 

-Higher 4 channel select 

A2LO 

-Lower 4 channel select 

A3-A5 

-Card address 

RST 

-Reset 

SDI 

-Serial data input 

SCLK 

-Serial clock 

CS 

-Chip select 

MCLK 

-1 OMHz clock 

XIN, YIN 

-data input 

XOUT, YOUT 

-Data output 

FSX,FSY 

-Frame Syncs 

CLKX,CLKY 

-Clocks for data 


DESCRIPTION 

The DS2264 (4 channel) and DS2268 (8 chan¬ 
nel) use the DS2167 in a surface-mount package 
to achieve a high density ADPCM array. The 
ADPCM SipStiks can be connected in parallel to 


obtain 64 channels of full duplex operation. For 
component information, see the DS2167 data 
sheet. For detailed product information,contact 
your local sales office. 


Specification subject to change without notice 
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a ^Daiias Semiconductor PRELIMINARY 

T1/CEPT LINE CARD DS2280/DS2281 

SipStik Available Spring 1989 


FEATURES 

• Complete T1 or CEPT line card 

• Performs the following functions; 

- line interface 

- framing 

- monitoring 

- buffering 

• Includes transformers, line terminations, and 
capacitors 

• Interfaces directly to transmit and receive 
twisted wire pair or coax 

• Local and line loopback capability 

• Separate analog and digital grounds and 
supplies for increased analog performance 

• Conforms to JEDEC SIMM standard 

• Simple serial interface port for use with 
microprocessor: used to control the card and 
monitor status of the line and the incoming 
data 

• Fully CMOS for low power consumption 

• Can operate off a single +5V supply 

DESCRIPTION 

The DS2280 and DS2281 implement a complete 
line card function on a single 0.85" x 3.85" SIMM 
card. The DS2280 complies to the T1 standard 
(DSX-1 interface) while the DS2281 complies to 
the CEPT standard (0 to -6dB interface). For 


COMPONENT PLACEMENT 



U1 -DS2186 

U2 -DS2187 

U3 - DS2180A (for DS2280) 

orDS2181 (forDS2281) 
U4 -DS2175 


more component information, see the data 
sheets on the DS2180A, DS2181, DS2175, 
DS2186 and DS2187. To obtain detailed prod¬ 
uct information, contact your iocal sales office. 
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Dallas Semiconductor 
■ EUROCARD ENCLOSURE 


PRELIMINARY 

DS9005 


FEATURES 

• Low cost molded enclosure 

• Two piece snap together construction 

• Made of rugged, flame retardant polyester PBT 
plastic 

• Accepts DS9006 SipStik Motherboard or any 
other single size Eurocard printed circuit board 

• Can be custom machined to allow for connec¬ 
tor requirements 

• Component clearance of .230" solder side, 
1.000" circuit side using .062" board 

• Smooth indents on bottom side for rubber 
bumpers 

• Hole knockouts for mounting 



DESCRIPTION 

The DS9005 is a rugged, two piece snap to¬ 
gether plastic enclosure for any stand alone 
system application. The PCB is offset in the 
enclosuretoallowforcomponentssuch as trans¬ 
formers and SipStiks to be positioned on topside 
of the board while still leaving room for standard 
I.C. packages and discretes on bottom side of 
the board. The housing is constructed of flame 


retardant polyester PBT to allow for applications 
requiring a very wide range of temperatures and 
is highly resistant to most chemicals. The size 
of the board and location of I/O connectors 
should match the DS9006 SIpStik Motherboard. 
Applications can include control units, handheld 
remote communications, and security systems. 
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059005 

EUROCARD 


ENCLOSURE 


DIM. 

INCHES 

MIN. 

MAX. 

A 

6.745 

6.775 

B 

4.367 

4.397 

C 

1.580 

1.610 

D 

4.283 

4,313 

E 

6.691 

6.721 

F 

KliH 

3.010 

G 

5.290 

5.310 



HOLE KNOCKOUTS 
CENTERED ON BACK SIDE: 


O O 


.190 —- 

DIA 

80% THRU 
(KNOCK OUT REQ’D) 


O 



694 























Dallas Semiconductor 
" SipStik™ MOTHERBOARD 


PRELIMINARY 

DS9006 


FEATURES 

• Fits into DS9005 molded enclosure 

• Plated thru hole pattern for wire wrap or 
solder mount development 

• Allowance for up to 12 SipStik connectors 

• Hole layout for RJ45, D-SUB, and 
Eurocard DIN connectors 

• Full length buses for distributing power 
and ground 

• 1700 hole array for 0.1" center I.C.s 
and SipStIks 


D - S U B RJ-+5 RJ-45 RJ-45 

• .v.v. • * * * * * * 

DALLAS DS9006 .V.V .V.V 




OB 

BUS 




D I N 


. . 
. . 
. . 


BUS 


DESCRIPTION 

The DS9006 is a developmental printed circuit 
board for prototyping circuit designs which utilize 
SipStik prefabs and/or RJ11/45 connector 
schemes. Many Sipstiks mate with connectors 
that have staggered rows of pins. This makes it 
difficult to prototype these modules since most 
off-the-shelf wire wrap boards have a grid of 0.1" 
centerholes. The DS9006 contains several rows 
of holes that are offset to accommodate both 
Sipstiks and standard 300 mil and 600 mil DIPs. 


Hole patterns for three RJ11/45, one 9-Pin D- 
SUB, and 64/96 Pin Eurocard connectors are 
located on ends of PCB in a right angle fashion 
to enable the finished circuit board assembly to 
mount in the DS9005 enclosure. This allows the 
designer to have a "complete" looking unit for 
presentation while still in the prototyping stage of 
design. 
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DS9006 

SipStik™ MOTHERBOARD 

ALL DIMS. IN INCHES 



tog 

CMO 

to -l-i 


PCB THICKNESS: 

.063"+ .007 

SUGGESTED CONNECTOR 

PART NUMBERS: 

RJ45- AMP #520252-4 

9-PIN D-SUB FEMALE- AMP #745781-1 

DIN-64 POS. FEMALE AMP# 531796-2 



TYPICAL LAYOUT FOR 
DS9005 ENCLOSURE 
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Dallas Semiconductor 
SipStik™ PROTOTYPING KIT 


PRELIMINARY 

DS9006K 


FEATURES 


• DS9005 Molded Enclosure 

• DS9006 SIpStik Motherboard 

• Sample connectors for 30,35, 
and 40 contact SIpStiks 

• Adaptor pins for wire wrap 

• Application note 




Eurocard Form Factor Shown. 

SipStiks, RJ45. D-Sub, and DIN 
not included. 

DESCRIPTION 

The DS9006K includes a printed circuit board for DS9006 printed circuit board using SipStiks. See 

prototyping SipStiks. The wire-wrapped unit the data sheets for DS9005 and DS9006 for more 

may then be housed in a molded enclosure for information on these items, 
stand-alone applications. An application note 
explains how to maximize the utilization of the 
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PRELIMINARY 

DS90n 

DS9072 


FEATURES 

• Provide snap-in connection between SipStiks 
and Motherboard 

• Provide 200 grams min. contact force on 
JEDEC standard moduies 

• Redundant contacts 

• Low insertion force 

• Heat resistant housing (rated at 200 deg. C) 

• .050" and .100" centeriines as specified in 
tabie beiow 

• Reference AMP inc. MiCROECXSE™ SiMM 
connector cataiog for more detaiied specifica¬ 
tions. 


Part Number Description Ref. AMP Part # Length in. 


DS9071-30V 

30 contact verticai pos. 

.100" pitch 

821828-2 

3.800 

-30i 

30 contact inclined pos. 

.100" pitch 

821876-2 

3.800 

-35V 

35 contact vertical pos. 

.100" pitch 

821828-3 

4.300 

-351 

35 contact inclined pos. 

.100" pitch 

821876-3 

4.300 

DS9072-40V 

40 contact verticai pos. 

.050" pitch 

821918-2 

2.950 



^ Dallas Semiconductor 
" SipStik^ CONNECTORS 












Wireless Products 






9 ^ Dallas Semiconductor PRELIMINARY 

" MicroPower Receiver DS1203 8-Pin SOIC 

DS1203S 16-Pin SOIC 


FEATURES 


PIN CONNECTIONS 


• Ultra low power listening gives longevity 
to the 3 volt supply. 

• Input channels continuously listen for 
input signals up to 250 KHZ. 

• 30 MV P-P Input signal drives output 
to supply levels. 

• Electronics freshness seal eliminates power 
consumption during storage. 


^ccc 

FIC 

NCC 

EIC 

OUTC 

NCC 

con 

GNDC 


16 3^CC 
15 □ B- 
14 □NC 
13 □B+ 
12 DA- 
11 □A^- 
10 DNC 
9 DCND 


FIC 1 
Fi t 2 
OUTC 3 
COC 4 


• Dual input channels minimize the effects of 
antenna nulls. 


• Interfaces directly with the DS1209 1-or-2 

PIN NAMES 

Wire Converter. 

Vcc 

- 3 volt supply 


GND 

- Ground 

• Optional duty cycling can reduce listening 

FI 

- Freshness Input 

powerto even lower levels for special applica¬ 

Ei 

- Enable Input 

tions. 

OUT 

- Signal Output 


CO 

- Cycle Output 

• Space saving 8 or 16 pin small outline surface 

A-,A + 

- Channel A Input 

pin mount package 

B-,B+ 

- Channel B Input 


NC 

- No Connects 


8 dVcc 
7 DA~ 

6 2A+ 

5 3GND 


DESCRIPTION 

The DS1203 is an ultra low power dual com- 
paratorcircuitdesignedtolistenforsignals of up 
to 250 KHZ. Input signals as small as 30 MV P- 
P are presented at the output as full power 
supply level signals. The dual comparator ar¬ 
rangement automatically selects the stronger of 
two signal sources, therefore, by using two 
orthogonal signal sensors null or dead spots are 


eliminated. The DS1203 makes an Ideal front 
end for wireless communication links via RF, 
IR, ultra sound or magnetic field. The ultra low 
power feature allows remote applications to be 
permanently powered by a single three volt 
lithium energy source capable of lasting over 
ten years. A freshness seal can disconnect the 
power supply so that energy loss is even 
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avoided during periods of storage. The fresh¬ 
ness seal is activated or deactivated via a 2 KHZ 
signal. In addition, the micropOwered receiver 
has a duty cycle option which is laser definable 
by Dallas Semiconductorthat can further reduce 
power consumption in special applications. 

OPERATION 

A block diagram of the DS1203 MicroPower 
Receiver is illustrated in Figure 1. As shown, the 
device consists of a dual comparator which can 
be enabled by any of three sources. The enable 
input (El) can be used to turn on the compara¬ 
tors directly, provided the freshness seal has 
been enabled. Alternatively, a duty cycle gen¬ 
erator can enable the comparators in percent¬ 


ages of on time and off time. This feature is 
enabled and disabled via a laser bit by Dallas 
Semiconductor. When the comparators are 
enabled, signals present at inputs A+ and A- and 
inputs B+ and B- of a magnitude of greater than 
30 MV peak to peak produce voltage swings 
between power supply input and ground at the 
output. The output of comparator "A" is sent to 
an "OR" gate which normally passes the signal 
to the output (OUT) pin. However, if comparator 
"A” does not output a signal for three cycles at 
200 KHZ, the "B"comparatoroutput is sent to the 
"OR” gate which passes this signal to the output 
pin. In this manner, the output pin will always 
represent the input signal present at comparator 
"A" or comparator "B". 


DS1203 BLOCK DIAGRAM FIGURE 1 
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FRESHNESS SEAL FIGURE 2 



40 


50 


U U U U U U U U 


(SEAL) 


40 


50 


50 


40 


IN 


UUyUL^gUUUL^^UL4,^UUU[^gUL^yJUUUl^^ULi,(^ 


(BREAK) 


FREQUENCY RESPONSE 
1.3 TO 2.3 KHZ 


Freshness Seal 

The freshness input (FI) is used to seal orstart 
DS1203 power consumption. This input ac¬ 
cepts 2 KHZ pulse packets at a signal level 
greater than one volt. The type of pulse packet 
shown in Figure 2 determines the state of the 
freshness seal. When the seal is broken, 
comparators "A" and "B" continuously listen 
for activity at the inputs. When the seal is in 
tact, no listening occurs and the DS1203 en¬ 
ters a no power consumption mode. 


Duty Cycle Generation 

An optional duty cycle generator on the 
DS1203 provides an additional aid in power 
savings. When engaged by Dallas Semicon¬ 
ductor, the duty cycle generator causes alter¬ 
nating periods of listening time and power down 
time. The amount of active time versus power 
down time is also laser settable by Dallas 
Semiconductor. The active time can be set 
from 1 /64 to 63/64. The amount of on/off time 
is application dependent and is determined by 
special agreement between Dallas Semicon¬ 
ductor and the customer. 
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ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to ground -0.5Vto+7V 

Operating temperature -0°C to 70°C 

Storage temperature -55“Cto+125“C 

Soldering temperature -260®Cfor 10 sec. 

This is a stress rating only and functional operation of the device at these or any other conditions £^ve those indicated in the operation sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods of time may affect reliability. 

RECOMMENDED D.C. OPERATING CONDITIONS (O^OXoJO^C) 


PARAMETER 

SYMBOL 

MIN 

TYP. 

MAX 

UNITS 

NOTES 

Power Supply Voltage 

o< 

O 

2.5 

3.0 

5.5 

volts 

1 

Input Logic 1 

V,H 

2.0 

■ 

Vcc+0.3 

Volts 

1.2 

Input Logic 0 


-0.3 


0.8 

Volts 

1.2 

Input Sensitivity 

Vs,N 

20 

30 


MVolts 

3 

FI Input Logic 1 

UL 

I 

> 

1.1 

IB 

V,,+0.3 

Volts 

1 

FI Input Logic 0 

V,LF 

-0.3 

■ 

0.4 

Volts 

1 


D.C. ELECTRICAL CHARACTERISTICS 


(O^C to 70°C, Vcc=2.5 to 3.5V) 


PARAMETER 

SYMBOL 

MIN 

TYP. 

MAX 

UNITS 

NOTES 

Input Leakage 

v 

-1.0 


1.0 

uA 


Output Logic 1 

VOH 

Vec-O.3% 



Volts 


Output Logic 0 

VoL 



0.4 

Volts 


Operating Current 

^cc 



3 

uA 

6 

Power Down Current 

^CC1 



50 

nA 

Bi 

Output Current Logic 1 

^OH 



250 

uA 


Output Current Logic 0 

'OL 



500 

uA 


Propagation Delay 

^PD 



30 

uS 

5 


NOTES 

1. ) All voltages are references to ground 

2. ) Applies to the El pin only 

3. ) Applies to comparator "A" and "B" 


4. ) Power drain from Vcc input when freshness 

seal is on 

5. ) Propagation delay from "A" or "B" comparator to output 

6. ) Only for Vgjj<3.5 volts 
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a ji Dallas Semiconductor 
1-or-2 to 3 Wire Converter 


PRELIMINARY 

DS1209S-20 


FEATURES 

• Adapts a J-or 2-wire port to a 3-wire DQ, 
CLK and RST serial port 

• Counts 200 KHz input pulse packets and 
generates commands; data Internal state 
machine interprets commands and routes 
data to and from the 3-wire serial port 

• Input couples directly to the DS1203 Micro 
Power Receiver 

• 3-Wire Serial Port output connects to the 
DS1201 Tag, DS1204 Key, DS5000 
Microcontroller, or DS1280 3-wire to 
Bytewide Converter 

• Stretched clock and data signals simplify 
microcontroller interface 

• Low power operation for both battery backup 
and battery operate 

• Bidirectional 100 KHz 1-wire port overrides 
2-wire port 

• Space saving 16-pin small outline package 
for surface mount 

• Primary applications include IR, RF, and 
magnetic half duplex signals to a 3-wire 
serial port 

• Makes allowances for extra or missing pulse 
induced by noise in the transmission path 


DESCRIPTION 

The DS1209 is a low power CMOS state ma¬ 
chine designed to accept 200 KHz pulse packets 
at the 2-wire input and interpret these signals for 
data transfer to and from a 3-wire serial port. 
Some of the pulse packets are used as com¬ 
mands which control activity; however, most end 
up as data. This data is written to memory on the 
3-wire port or extracted from memory and 
placed on the 2-wire output pin when data is 
being read. The output pin provides a return 
transmission link for data and can gate a variety 


PIN CONNECTIONS (tentative) 


''bate 

1 

16 

''ccoC 

2 

15 

Vcci C 

3 

14 

1IN/0UT C 

4 

13 

STDQd 

5 

12 

STCLKQ 

6 

11 

2IN □ 

7 

10 

GNDC 

8 

9 


16-PIN SOIC 



DIAGRAM 


PIN NAMES 


V 

''ref 

- Battery Reference 

V 

''bat 

-+3 Volt Input 

Vcco 

- Switch or V^.^! output 

Voc, 

- +5V Input 

11N/OUT 

- 100 KHz 1-Wire Port 

STDQ 

- Stretched Data Input/Qutput 

ST CLK 

- Stretched Clock Input 

2IN 

- 200 KHz 2-Wire Port Input 

EN 

- Enable Active 

GND 

- Ground _ 

TRI 

- Tristate DQ, CLK, RST 

DQTRI 

- Tristate Qnly DQ 

20UT 

- 2-Wire Port Qutput 

RST 

- RESET 3-Wire Port 

CLK 

- Clock 3-Wire Port 

DQ 

-Data Input/Qutput 3-Wire Port 


of transmitting devices. Alternatively, the 1 -wire 
port input/output pin can be used to accept 100 
KHz pulse packets for commands and data 
coming in, and return data on the same pin. This 
1 -wire port is used as an override for the 2-wire 
port. The DS1209 also provides stretched clock 
and stretched DQ signals which can be synchro¬ 
nized to work with a microprocessor. A sophis¬ 
ticated power switching circuit is also provided 
for both battery backup and battery operate. 







PIN DESCRIPTION 

VgAT - This input is designed to be connected to 
a lithium battery with a voltage range between 
2.5 and 4 volts. When is grounded, the 
DS1209 acts as a battery operate device and 
power is supplied from the pin at all times. 
The input should be grounded if not used. 

Vgg, - This input is designed to be connected to 
a power supply with a voltage range of 4.5 to 5.5 
volts. This voltage input is switched to pin 
as long as Vgg, is greater than However, 
when is the greater, its voltage will be 
present. When both Vgg, and inputs are 
used, the DS1209 is in the battery backup mode. 
Vggi should be grounded when not being used. 

Vcco ■ Switch O'" Vcci output. \/^ will 
always be the greater of Vg^^ or Vg^,. 

Vggp - This output pin represents the battery 
voltage Input (Vg^.^) less 0.6 volts. It is designed 
to be connected to the battery input pin on the 
DS1204, DS1207, and DS1201 devices. 

11N/OUT - This input/output pin provides an 
ove rride for standard 2- to 3-wire converter. The 
port pin acts as an input pin for 100 KHz pulse 
packets containing both command and data 
input to the 3-wire serial port. Data is also output 
on the same pin when memory content is read 
via the 3-wire serial port. 

STDQ - This output contains the same data as 
the serial port DQ pin. The difference is that the 
data output remains valid until the ST CLK is 
transitioned high via an external source. 

ST CLK - This input/output contains the same 
clock output as the serial port CLK pin. This pin 
differs in that an external source is required to 
drive the ST CLK pin high after the DS1209 has 
asserted it low. 

2IN - This input accepts the 200 KHz pulse pack¬ 
ets. In typical applications this pin is connected 
to the signal output pin of the DS1203. 

EN - This output pin is active high when the 
protocol shift register has accepted a command 


for reading or writing data to the 3-wire serial 
port. In a typical application this pin is connected 
to the enable pin of the DS1203. 

TRI - This input is used to tristate outputs CLK, 
RST, and DQ. The TRI pin is active in a high 
state. 

DQ TRI - This input is used to tristate the DQ pin 
only. The DQ TRI pin is active in a high state. 

20UT - This output pin contains the data which 
is output from the 3-wire serial port. In a typical 
application this pin is used to key the RF trans¬ 
mitter which will send data back to an RF Com¬ 
municator via a 300 MHz loop. 


RST - This output signal i s the reset signal forthe 
3-wire serial port. When RST is at high level, the 
3-wire port is active and data can be written into 
or read from the port. 

CLK - This output signal is the clock signal forthe 
3-wire serial port. The clock signal synchronizes 
data into and out of the DQ line of the 3-wire 
serial port. 

DQ - This input/output is the data input/output for 
the 3 -wire serial port. In a typical applic ation, 
RST, CLK, and DQ connect directly to the RST, 
CLK and DQ pins on the DS1204 Key, DS1201 
Tag, DS1207 Timed Key, or DS1280 3-Wire to 
Bytewide Converter. 

GND - This pin is the ground pin forthe DS1209. 


708 




OPERATION 

The principle blocks of circuitry which are con¬ 
tained within the DS1209 are shown in Figure 1. 
During normal input conditions, pulse packets 
present on the 2IN pin pass through the input 
selector to the pulse counter. The 1-wire port 
input is selected for data input by exception 
when data is present at the 1-wire port input. 
This data wou Id override the 2 IN pin. The 1 -wire 
port pin will be discussed in more detail later in 
this text. Input pulses arriving at the pulse 
counter are deciphered into various command 
codes which affect the command prefix shift 
register, the state machine, and ultimately the 3- 
wire serial port. The various command codes 
are listed in Table 1. 

Pulse packets are input to the pulse counter at 
200 KHz with a 50 us dead time after the last 
pulse in each packet. The DS1209 uses the 
dead time to determine how many pulses were 
sent and the action to be taken. In addition, if 
input to the pulse counter is low (inactive) for 
longer than 1.5 ms, the DS1209 will time out, 
reset the command prefix shift register, and 
place the state machine into an inactive state. 
As can be seen in the Block Diagram of Figure 1 
and the Command Codes listed in Table 1, the 
input pulses are sent in two different directions. 
If a pulse packet of 50 pulses (greater than 44) 
arrives at the pulse counter, the next 24 pulse 
packets are sent to the command prefix shift 
register, and the state machine is set inactive. 
The 50-pulse packet always sets the state 
machine to inactive regardless of any action 
which may have been occurring (aborts current 
action/conversation). The 24 pulse packets 
which go to the command prefix shift register will 
cause a normal wake-up or mask wake-up, a 
read of the chip select bits, a write of the chip 
select bits, or a lock of the chip select bits. The 
chip select bits make up the first 16 bits of the 24- 
bit command prefix shift register. The last eight 
bits comprise the function field. See Figure 2 
and Table 2. 


NORMAL WAKE-UP AND MASK 
WAKE-UP 

The only difference between normal wake-up 
and mask wake-up is the number of chip select 
bits which must be matched to wake-up the state 
machine. For example, if a function code indi¬ 
cates the use of all chip select bits, then all 16 
bits must be correctly matched to enable the 
main state machine. The following step by step 
procedure will illustrate normal and mask wake- 
up: 

1. First a 50-pulse packet is sent to the 2IN pin 
which puts the state machine into a inactive 
state. 

2. Issue wake-up or mask wake-up by sending 
the 8-bit function code followed by the 16 chip 
select bits which are proper to enable the state 
machine. The command prefix register is al¬ 
ways loaded by sending write zeroes (10-pulse 
packets) or write ones (20-pulse packets). The 
loaded pulse packets are compared to values 
stored in the 8-bit Function Code Table and the 
previously stored 16 chip select bits (storing the 
chip select values will be covered later). When 
masking is being used, the first bits entered 
(LSBs) are the last to be masked. For example. 
Bits 0 and 1 will be the only bits unmasked if 
mask 2-15 is selected. 

Pulse packets of 25 to 44 pulses are ignored 
when loading the command prefix shift register. 
A pulse packet of greater than 45 pulses always 
initializes the command prefix shift register back 
to starting with the LSB and aborts any previous 
transaction. The state machine is also set 
inactive. After the first 24 bits are received and 
a valid wake-up is decoded, the command pref ix 
shift register will no longer allow data bits to be 
written into it and the enable output will become 
active and remain active until another 50-pulse 
packet is received to reinitialize. Subsequent 
pulse packets which are received will be directed 
to the state machine with action taken corre- 
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COMMAND CODES Table 1 




Number of Pulses 

Min. 


Max. 

5 

10 

14 

15 

20 

24 

25 

30 

34 

35 

40 

44 



Command 


Write 0 or READ 


Write 1 


Return to Inactive State 


Initialize Protocol and 
Put State Machine Inactive 


NOTE: Pulse packets are sent at 200 KHz 
with a minimum of 50 us. quiet 
time after each pulse packet and a 
maximum quiet time of approximately 
1.5 ms. 


DS1209 BLOCK DIAGRAM Figure 1 


PULSE PULSE PACKET STATE 
COUNTER ““ ^ MACHINE 


COMMAND 

PREFIX 

SHIFT 

REGISTER 


INTERNAL 

POWER 


STRETCH 

CIRCUIT 


JPOWER SWlTCHiNGl 
1 CIRCUIT I 


GND 




































24-BIT COMMAND PREFIX SHIFT REGISTER BIT PATTERN Figure 2 


MSB -Last Bit Entered 
15 08 



FUNCTION CODES Table 2 


FUNCTION 

MSB 


FUNCTION CODE 


USB 

RESULTS 

Wakeup 

0 

0 

0 

1 

, 

1 

0 

0 

0 

Mask All Bits 

Wakeup 

0 

0 

0 

■■ 

0 

0 

0 

1 

Mask All CS Bits 
14&15 

Wakeup 

0 

0 

m 

1 

0 

m 

1 

0 

Mask CS Bits 
12-15 

Wakeup 

0 

0 

m 

1 

1 

H 

1 

1 

Mask CS Bits 
10-15 

Wakeup 

0 

0 

0 

1 

0 

1 

0 

0 

Mask CS Bits 
8-15 

Wakeup 

0 

0 

0 

II 

1 

II 

0 

1 

Mask CS Bits 
6-15 

Wakeup 

0 

0 

0 

1 

1 

1 

1 

0 

Mask CS Bits 
4-15 

Wakeup 

0 


0 

1 

0 

1 

1 

1 

Mask CS Bits 
2-15 

Wakeup 

0 

0 

1 

0 

II 

0 

0 


Use all CS Bits 

Read CS Bits 

0 

0 

■ 

0 

II 

0 

1 

1 

Ignore CS Bits 

Store CS Bits 

0 

0 

1 

0 

1 

1 

0 

1 

Write all CS Bits 

Lock CS Bits 

0 

0 

1 

0 

1 

1 

1 

0 

Use all CS Bits 
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spending to the number of pulses received as 
shown in Table 1. A pulse packet of a 40 pulses, 
followed by a 20-pulse packet, followed by a10- 
pulse packet enables the beacon mode of the 
state machine. Beacon mode turns on and off 
the OUT pin at a 5 KHz rate for 100 ms. In a 
typical application such as the DS6065 E-Key, 
this signal can be used to key a transmitter, (the 
DS6065 operates at 300 MHz) which allows a 
base unit to lock onto the transmitted beacon. 

4. The DS1209 is now put into the active state by 
issuing a 30-pulse packet which takes RST high 
on the 3-wire serial port. This same 30-pulse 
packet also turns off the beacon if it has not 
already timed out. With RSThigh a conversation 
can now take place between devices placed on 
the 3-wire port (DS1201, DS1204, DS1207, or 
DS1280) from the 200 KHz input and data is 
returned to the sending unit via the 20UT pin. As 
200 KHz pulse packets continue to be received, 
the device attached to the 3-wire port will be 
written and read using 10- and 20- pulse packets 
and reset with a 40-pulse packet. When data is 
read from the 3-wire port, it is always sent to the 
20UT pin for transmission back to the sending 
200 KHz unit. 

5. If a 200 KHz 40-pulse packet is received, the 
state machine will go to an inactive state but still 
remain alert for new 200 KHz pulse packets. 

6. If no 200 KHz pulse packets are received for 
more than 1.5 ms, the DS1209 will time out, 
initialize the command prefix shift register, and 
set the state machine back to the inactive state. 
The DS1209 now waits for new 200 KHz inputs 
to the protocol serial shift register which begins 
with a 50-pulse packet. 

READING THE CHIP SELECT BITS 
(CS BITS) 

The 16-bit CS value stored in the command 
prefix shift register can be determined in several 
ways. In fact, an exhaustive search could be 


implimented with a trial and error method which 
would eventually eliminate all but the correct bit 
pattern. Obviously, this method is painfully slow 
as 2’® possible combinations may need to be 
tried. In a similar but much more expedient 
manner, mask bits can be used in a successive 
approximation mannerto determine the value of 
the CS bits. This procedure is accomplished by 
gradually increasing the size of the unmasked 
chip select fields as each set of bits are identi¬ 
fied. However, the simplest method of determin¬ 
ing the 16-bit CS value is to read the 16-bit value 
directly. The following step by step procedure 
will illustrate how to read the chip select bits. 

1. Wake up the DS1209 using the mask all func¬ 
tion code. This is accomplished by sending a 50- 
pulse packet followed by 24 10-pulse and 20- 
pulse packets. The first 8 pulse packets must 
match the mask all function code. The last 16 
pulse packets may be any combination of 10- 
and 20-pulse packets as the 16 CS bits are 
masked. Next the beacon mode of the state 
machine is enabled by sending a 40-pulse 
packet followed by a 20- and then a 10-pulse 
packet. The beacon mode must be enabled 
when using an RF link with a scanning receiver, 
as the beacon will allow the receiverto lock on to 
the transmitter frequency. If the 11N/OUT pin is 
used directly or if the 20UT pin is read directly or 
indirectly by a non-scanning device, this step 
can be omitted. Finally, if the beacon mode has 
been enabled, it should be disabled after re¬ 
ceiver lock on by sending a 30-pulse packet to 
the 2IN pin. 

2. Now load the DS1209 command prefix shift 
register with the read CS bits function code. This 
is accomplished by sending a 50-pulse packet 
followed by 24 10- or 20-pulse packets. As 
before, the first 8 pulse packets must match the 
read CS bits function code. However, the last 16 
pulse packets may be any combination of 10- 
and 20-pulse packets, as the 16 CS bits are 
ignored. During the 24-bit command prefix shift 
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register load, pulse packets of 30 and 40 are 
ignored. As usual, pulse packets of 50 will initial¬ 
ize the command prefix shift register and set the 
state machine inactive. 

3. If the 8-bit function code in the command 
prefix shift register is correctly matched, then for 
each 10-pulse packets (read command) re¬ 
ceived atthe2INpin, one bitof the 16-bit CSfield 
will be read at the 20UT pin, the LSB of the field 
appearing first. Thus, it will receive 16 packets 
of 10 pulses each to read the entire CS field. If 
more than 16 read pulse packets are sent to the 
2IN pin in this mode, the DS1209 will start over 
again reading the CS bits, beginning with the first 
bit. Pulse packets of 20,30, or 40 pulses are ig¬ 
nored and 50-pulse packets will initialize the 
command prefix shift register and set the state 
machine inactive. This is a non-destructive read 
and can be aborted at any time during the read 
process. 

4. During the entire CS bit read operation, the 
state machine is disabled. All pulse packets 
except the 50-pulse packet are ignored by the 
state machine. As usual, the 50-pulse packet or 
a time out of 1.5 ms will initialize the command 
prefix shift register and return the state machine 
to inactive. 

STORING THE CHIP SELECT BITS 

In order to store a new value into the chip select 
bits of the protocol shift register, it is necessary 
to know the existing stored value. In addition, if 
the lock bit is set, a new value forthe chip select 
bits cannot be stored unless power is removed 
and reapplied. The lock function is only useful in 
applications where power is permanently ap¬ 
plied or removed by exception. The existing 
value of the CS bits should be obtained using the 
“Read Chip Select Bits” described earlier. After 
obtaining the existing chip select values, a new 
value can be entered by using the step-by-step 
procedure which follows. 


1. Load the proper 24-bit pattern into the com¬ 
mand prefix shift register for storing the chip 
select bits. This pattern consists of 24 10-pulse 
and 20- pulse packets. The first eight packets 
must match the stored CS bits function code. 
The last 16 pulse packets must match the exist¬ 
ing CS bits. During the 24-bit shift register load, 
only 10- and 20-pulse packets are accepted 
while 20-, 30-, and 40-pulse packets are ig¬ 
nored. As always, 50-pulse packets will initialize 
the command prefix shift register and set the 
state machine inactive. 

2. If the 8-bit function code and the 16 CS bits are 
correct, the next 16 pulse packets will store a 
new CS value, overriding the old CS bits. Only 
10-pulse and 20-pulse are accepted. Pulse 
packets of 30 and 40 are ignored and 50-pulse 
packets cause the stored CS bit command to 
abort, initializing the command prefix shift regis¬ 
ter and return the state machine to inactive. The 
DS1209 does not lock up after 16 pulse packets 
are sent in this mode. If more packets are sent, 
the new packets will continue to shift in, storing 
the last 16 packets that are received. 

3. During the entire store CS bits operation, the 
main state machine is disabled. All pulse pack¬ 
ets received will have no effect on the state 
machine except the 50-pulse packet, which will 
initialize the commmand prefix shift register and 
return the state machine to an inactive state. A 
time out of 1.5 ms will have the same effect as a 
50 pulse packet. 

LOCKING THE CHIP SELECT BITS 

The design ofthe DS1209 allowsforboth battery 
backup and battery operation. The device also 
consumes only modest amounts of power. As a 
result, most applications forthis device are per¬ 
manently powered and memory elements within 
the device, like the command prefix shift register 
CS bits, are nonvolatile. A special latch is 
provided so that upon initial power up (when 
battery is first connected) the nonvolatile chip 
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select bits can be written with a store CS function 
code. The CS bits can be changed as often as 
desired, using the store function until a lock CS 
function code is issued. Once sent, the value of 
the chip select bits cannot be changed until 
power is removed (battery disconnected) from 
the DS1209. The lock CS bit can be accom¬ 
plished by the following step-by-step procedu re. 

1. If the CS value is unknown, the procedure for 
reading the CS bits shouid be foilowed so that 
the value is known. 

2. The 8-bit function code for locking the CS bits 
is transmitted followed by the 16-bit chip select 
value. Only 10- and 20-pulse packets are ac¬ 
cepted and 30- and 40-pulse packets are ig¬ 
nored. A 50-pulse packet will cause the lock CS 
bits to abort, initializing the command prefix shift 
register and returning the state machine to the 
inactive state. 

3. Once the 24-bit command prefix shift register 
is loaded with an exact match for the CS bits and 
the lock CS function code, the latch is set auto¬ 
matically and no further action is required. 

4. The only way the latch can be reset is to 
remove power (the battery) from the device. 
During the lock CS operation the main state ma¬ 
chine is disabled so that all pulse packets have 
no effect. As usual, a 50-pulse packet or a time 
out of 1.5 ms will initialize the command prefix 
shift register and return the state machine to 
inactive. 

POWER SWITCHING CIRCUIT 

As shown in the Block Diagram of Figure 1, the 
DS1209 can receive its power source from two 
different sources: namely, the A/gg, input or the 
input. The DS1209 is designed to work off 
of a battery supply as low as 2.5 volts. However, 
if an alternate supply is available, it can be 
connected to the pin. A voltage level of 3 
volts minimum is required on the pin for 


proper operation. With both the Vgg, pin and the 
pin attached to appropriate power 
sources, the DS1209 will automatically select 
the supply Input which is the higher level. If only 
one power source is connected, the other must 
be grounded for proper operation. The out¬ 

put is designed specifically to supply powerto a 
connected DS1204, DS1201, DS1207 or a 
DS1280. The V^^p output is equal to the 
input less a voltage drop of about 0.5 volts. This 
pin is capable of sourcing a current of 2 mA. 

2IN 200 KHz INPUT 

The 200 KHz input accepts wave signals with a 
symmetrical high and low time of 2.5 us +/- 20%. 
The minimum time between pulse packets is 50 
us and the idle time of 1.5 ms will always cause 
the protocol shift register to initialize and the 
state machine to go inactive. Pulse packets 
range from 10 pulses to 50 pulses, depending on 
the action to be taken (see Command Codes in 
Table 1). If a read pulse packet is detected, data 
is to be read from a device connected on the 3- 
wire serial port and the 20UT pin will become 
active high for a logic one or remain low for a 
zero. Time is allotted beyond the 50 us between 
pulse packets forthe DS1209 to send out a one 
or a zero. This time is specified as a 225 us 
window. If a logic zero is being sent, the 20UT 
pin will remain low for the entire window. If a 
logic one is being sent, the 20UT pin will be 
driven to high level within a maximum of 75 us 
and will remain high for a minimum of an addi¬ 
tional 75 us. However, if a minimum of four 200 
KHz pulses are received at the 200 KHz input, 
the 20UT pin activity is terminated on the as¬ 
sumption that a logic one has been received and 
the sending unit has started the next pulse 
packet. The 20UT pin is guaranteed to be inac¬ 
tive after a third 75 us time period. The timing 
diagram of Figure 3 illustrates the 200 KHz 2IN 
pin and the 20UT pin timing relationship. 
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2IN 200 KHz INPUT TIMING Figure 3 


2.5 us 2.5 us 



1 INPUT/OUTPUT TIMING Figure 4 


PACKET SEPARATION 


100 KHz 
IN 


1 IN 
READ 0 



1 5 US 


-► 
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h*- 

_J 








L 


100 us max. 




READ DATA 


150 us max. 150 us min. 150 us max. 
1 ^ -►h—-- ^ -H 


1 IN 
READ 1 


I 

-450 US max.-H 

I 
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11NPUT/OUTPUT 

This pin is an input/output one-wire signai port 
designed to override the 200 KHz 2IN pin and 
muitipiex the 20UT pin on a singie connection. 
Data is input on the Port pin using a 100 KHz fre¬ 
quency with a symmetricai high and iow time of 
5 us +/- 20%. Therefore, the time between puise 
packets is 2X the time aiiotted between puise 
packets when 200 KHz is used. If a read pulse 
packet is detected, time is allotted beyond the 
100 us between pulse packets forthe DS1209 to 
send out a one or a zero. This time is specified 
as a 450 us window. If a logic one is being sent, 
the 11N/OUT pin will remain low for the entire 
window. If a logic zero is being sent, the 11N/ 
OUT pin will be driven high within a maximum of 
150 us and remain high for a maximum of 150 
us. The 11N/OUT pin is guaranteed to be inac¬ 
tive after a third 150 us time period. The timing 
diagram of Figure 4 illustrates the 11NPUT/ 
OUTPUT timing. 


RST,CLK,AND DQ 

The 3-wi re serial port on the DS1209 consists of 
the RST, CLK and DQ signals. These si gnals 
are designed to connect directly to the CLK, RST 
and DQ lines of thePSI 204, DS1207, DS1201, 
or DS1280. The RST pin on the DS1209 is 
driven to a high level whenever a 30-pulse 
pack et is received by the state machine. The 
RST signal remains high until a 40- or 50-pulse 
packet is received or until 1.5 ms has elapsed 
without activity at the 200 KHz input. The CLK 
pin on the DS1209 is no rmally high and will 
rema in high until the RST signal is high. When 
RST is high and a 10- or 20-pulse packet is 
received by the state machine (indicating a 
"read from” or “write to” the 3-wire port), the 
CLK pin is driven low for a period of 500 ns 
minimum to 1.0 us maximum, if data is being 
read from a device on the 3-wire serial port, it will 
become valid within 200 ns of the falling edge of 
the clock and remain valid until the clock returns 
high. This data is transferred to the 20UT pin 
after a time delay of 75 us maximum where the 


data can be returned to the sending unit. The 
output will be a high level for a logic one or 
remain at iow level for a logic zero. If data is 
being written to a device on the 3-wire serial port, 
then data will be sent from the state machine to 
the DQ line prior to the falling edge of the clock. 
This data will remain valid until the clock transi¬ 
tions backto a high level. The2QUT pin remains 
low while data is being written to the 3-wire serial 
port. A timing diagram for the 3-wire serial port 
is shown in Figure 5. For more detailed informa¬ 
tion on the 3- wire serial port, see the data sheets 
on the DS1201, DS1207, or DS1280. 

STRETCH DATA OUTPUT AND 
STRETCH CLOCK 

The ST CLK and ST DQ pins are similar to the 
CLK and DQ pins on the 3-wire serial port. When 
CLK goes low on the 3-wire serial port, the ST 
CLK is also pulled low by the DS1209. This 
signal tells a monitoring device that the ST DQ 
pin contains data and that this data matches the 
data on the normal DQ pin. When the normal 
CLK goes high, however, ST CLK and ST DQ 
both remain valid. This allows time fora monitor¬ 
ing device to capture the data. Qnce the moni¬ 
toring device retrieves data, the ST CLK signai 
must be forced to high level externally. In this 
manner the monitoring device will terminate the 
cycle and the ST DQ line will go to high imped¬ 
ance. Figure 6 illustrates ST DQ and ST CLK 
timing. 
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ABSOLUTE MAXIMUM RATINGS* 

VOLTAGE ON ANY PIN RELATIVE TO GROUND -0.5VTO+7V 

OPERATING TEMPERATURE - 0® TO 70°C 

SOLDERING TEMPERATURE - 260° FOR 10 SEC. 

‘This is a stress rating oniy and functionai operation of the device at these or any other conditions 
above those indicated in the operation sections of this specification is not implied. Exposure to 
absolute maximum rating conditions for extended periods of time may affect reliability. 


RECOMMENDED D.C. OPERATING CONDITIONS (0°CT0 70°C) 


PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

NOTES 

Supply Input 

Vcc, 

3.0 

5.0 

5.5 

Volts 

1.2 

Battery input 

^BAT 

2.5 


4.0 

Volts 

1.2 

Input Logic 1 

V,H 

2.0 


Vcc+0.3 

Volts 

1.3 

Input Logic 0 


-0.3 


0.8 

Volts 

1 


D.C. ELECTRICAL CHARACTERISTICS 


(V„ = 5 VOLTS Vb-t =3 VOLTS 0°C TO 70°C) 


PARAMETER 


Battery Reference 


Switched Voltage Out 


Switched Current Out I, 


Operating Current 


Standby Current 


Output Logic 1 


Output Logic 0 


Output Current Logic 1 


Output Current Logic 0 


Leakage Current 


SYMBOL 


MIN. TYP. MAX. UNITS 


NOTES 
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NOTES: 

1. All voltages are referenced to ground. 

2. When both the battery and supply pins are 

being used, N/gg, should be at leat 500 mv 
higher than Vg^.^ is supplying power. 

a.Vgj, applies to the greater of or Vg^,. 
depending on which input is supplying power. 

4. Vccois either V^c, -0.3 V or Vg^^ -0.3 V. 

5. l(,(,o is current coming from Vg^.^ or 
depending on which input is supplying power. 


6. Operating current comes from or Vg^.^ 
depending on which is supplying power and if 
power consumed by the DS1209 when 200 
KHz or 100 KHz is active. 

7. Standby current is measured with no 200 KHz 
or 100 KHz activity and all outputs open. 

8. Leakage current applies to all inputs except 

^CCI ^BAT' 
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1-0R-2 TO 3 WIRE CONVERTER 

DS1209S-20 

16-PIN SOIC 


DIM. 

I INCHES I 

MIN. 

MAX. 

A 

.403 

.411 

B 

.290 

.296 

C 

.089 

.095 

D 

.325 

.330 

E 

.008 

.012 

F 

.097 

.105 

G 

r .046 

.054 

H 

.402 

.410 

J 

.006 

.011 

K 

.013 




AT .050 + .004 TNA 
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Dallas Semiconductor PRELIMINARY 

Byte Wide To Serial Converter DS1280Q 

DS1280FP 


FEATURES 


PIN CONNECTIONS 


• Adapts JEDEC byte wide memory to a 3 
wire serial port 

• Supports 512K bytes of memory 

• Provides arbitration mechanisms for dual 
port operation 

•CMOS circuitry design for battery backup 
and battery operate applications 

• Cyclic redundancy check monitors serial 
data transmission for error 


PIN NO. 

1 MARK X 



AlIRbD OTDOR 

‘ nRnnnnnnnnnnnnnnnar 

03Kma:;mQ^:m_ ^ c^coDrmormcrm 

CM CM ro «ii-^ Q O lio in (O <D 00 03 

<5 <<<<<o:^ <<<<<<<< 


• 68 pin PLCC surface mount package. 

• Optional 80 pin Quad Flat Pack for high 
density requirements 


DESCRIPTION 

The DS1280 adds a 3 wire serial port to a byte 
wide Static RAM yet maintains the existing 
bytewide port. Memory capacity of up to 512K 
bytes can be addressed directly. Arbitration 
between the serial and byte wide port is accom- 


PIN NAMES 

RST - Reset For Serial Port 

DQ - Data Input/Output For Serial Port 

CLK - Clock Input For Serial Port 

DOE - Serial Port Active Output 

CEB - System Bus Enable 

OEB - System Bus Read Enable 

WEB - System Bus Write Enable 

A0B-A18B - System Address Bus 

D0B-D7B - System Data Bus 

CER - Ram Chip Enable 

WER - Ram Write Enagle 

OER - Ram Output Enable 

A0R-A18R - Ram Address Bus 

D0R-D7R - Ram Data Bus 

GND = Ground 

Vcc = +5 Volts 

plished by handshaking or using predictable 
idle time as an access window. The serial port 
requires a six byte protocol to set up memory 
transfers. Cyclic Redundancy Check circuitry is 
included to monitor serial data transmission for 
error. 
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Pin Description 

RST - The 3 wire serial port selection signal 
input. When RST is low, all communications 
to the serial port are inhibited. When high, data 
is clocked into or out of the serial port. 

CLK - The clock input signal is used to input or 
extract data from the 3 wire serial port. A clock 
cycle is defined as falling edge followed by a 
rising edge. Data is driven out onto the 3 wire 
bus after a falling edge during read cycles and 
latched into the port on the rising edge during 
write cycles. 

DQ - The DQ signal is the bidirection data 
signal for the 3 wire serial port. 

DQE - The DQE output signal is active (high 
level) whenever the 3 wire serial port is driving 
the DQ line. Therefore, this pin will be high 
whenever data is being read. Otherwise it will 
be low and the DQ line will be an input. This 
signal can be used as a means of tri-stating 
the D Q driver on the other end. 

CER - Chip enable output to RAM. This signal 
is asserted active (low) during RAM read or 
write cycles. This signal is eit her de rived from 
the system bus chip enable (CEB) or from a 
56-bit protocol provided by the 3 wire serial 
port and associated timing circuits. 

WER - Write enable output to RAM. This 
signal is asserted active (low) during RAM 
write cycles. This signal is eit her de rived from 
the system bus write enable (WEB) or from a 
56-bit protocol provided by the 3 wire serial 
port and associated timing circuits. 

OER - Output enable to RAM. This signal is 
asserted active (low) during RAM read cycles. 
This signal is eit her d erived from the system 
bus read enable OEB or from a 56-bit protocol 
provided by the 3 wire serial port and associ¬ 
ated timing circuits. 

A0R-A18R - Addresses supplied to RAM. 
These signals allow access to up to 512K 
bytes of RAM controlled by the DS1280. The 
addresses are either derived from the system 
address bus (A0B-A18B) or from the protocol 
and internal binary counter provided by the 3 


wire serial port and associated timing circuits. 
D0R-D7R - Data bus supplied to RAM. These 
eight signals comprise the bidirectional data 
bus between external byte wide RAM and the 
DS1280. This data bus is either derived from 
the system data bus (D0B-D7B) or from the 
protocol and data stream provided by the 3 
wire serial port and associated timing circuits. 
CEB - System bus chip enable to the DS1280. 
This signal is used to generate the RAM chip 
enable for transfer of data to and from the 
paral lel system bus to RAM. 

OEB - System bus output enable (read) for 
transfer of data from RAM to the parallel 
system bus. 

WEB - System bus write enable to the 
DS1280. This signal is used to generate the 
RAM write enable for transfer of data from the 
parallel system bus to the RAM. 

A0B-A18B - System bus addresses to the 
DS1280. These signals are used to specify 
the address location for data transfer to and 
from RAM. 

D0B-D7B - System data bus to and from the 
DS1280. This bidirectional bus is used to 
carry data to and from the parallel system bus 
and RAM. 

Vcc+5volt power from the DS1280 (2 pins). 
GND - Ground for the DS1280 (2 pins). 

Operation 

The block diagram of Figure 1 illustrates the 
main elements of the DS1280. As shown, the 
DS1280 has two major sections; a 3 wire to 
byte wide converter, and a serial/parallel 
multiplexer. The source of the serial/parallel 
multiplexer is either a 3 wire serial port or a 
byte wide system bus. Arbitration of the 
serial/parallel multiplexer is controlled by sig¬ 
nals from the 3 wire to byte wide converter. 
The 3 wire serial port, therefore, has priority in 
accessing the RAM and the methods used to 
avoid collisions are primarily directed by the 3 
wire to byte wide converter. 
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DS1280 BLOCK DIAGRAM Figurel 



Ope ration - System Byte Wide Parallel Bus 
If the RST signal for the 3 wire serial port is low 
(inactive), the byte wide parallel port can ac¬ 
cess associated RAM directly. The byte wide 
parallel bus a d dress es ( A0B-A 1 SB) and control 
signals (CEB, OEB and WEB) are buffered by 
the D S128 0 and beco me outputs A0R-A18R, 
CER, OER, and WER respectively, which are 
connected directly to RAM. The data input/ 
output signals (D0B-D7B) are Internally buff¬ 
ered and sent to RAM on the data input/output 
signals D0R-D7R. The buffering is designed to 
handle bidirectional data transfer. Data will be 
written from the byte w ide parallel bus to RAM 
when CEB and WEB inputs are both active 
(low). The OEB signal is a "doni care" signal 


during a write cycle. Data is read from RA M via 
the byte wide parallel por t when CEB and OEB 
signals are both low and WEB is high. 


Oper ation • 3 Wire Serial Bus 
If the RST signal for the 3 wire serial port is 
active (high), the 3 wire to bytewide converter 
controls the RAM through the control/address/ 
data multiplexers. The 3 wire to bytewide 
converter uses a 56-bit protocol written seri¬ 
ally using RST, DO, and CLKto determine the 
action required and also the starting address 
location in the RAM t o be u sed. Data is entered 
into the 3 wire while RST is high on the low to 
high transition of the CLK signal provided the 
data is stable on the DQ line with the proper 
setup and hold times. The last 8 bits of the 56 
bit protocol is a cyclic redundancy check byte 
(CRC) that ensures that all bits of the protocol 
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have been received correctly. If the 56 bits of 
protocol have not been received correctly, fur¬ 
ther action will be aborted. The CRC check 
byte can catch up to three single bit errors 
within the 56 bit protocol and can also be used 
on Incoming and outgoing serial data streams 
to check the integrity of data being read or 
written. More discussion on CRC use and CRC 
generation will follow later in this text. 

Protocol - 3 Wire Serial Bus 

The 3 wire serial bus protocol can cause eight 

different actions to occur by the DS1280 

PROTOCOL COMMANDS Table 1 

1. ) Burst read 

2. ) Burst write 

3. ) Read protocol select bits 

4. ) Write protocol select bits 

5. ) Burst read masking portions of 

the protocol select bits 

6. ) Read CRC register 

7. ) Set the address arbitration byte location 

8. ) Poll arbitration byte for status and control. 

The organization of the 56 bit protocol is 
shown in Figure 2. As defined, the first byte 
of protocol determines whether the action 
which is to occur involves a read or write. A 
read function is defined by the binary pattern 
11101000. This pattern, therefore, applies to 
commands 1, 3, 5, and 6 of Table 1. A write 
function is defined by the binary pattern 
00010111. This pattern, therefore, applies to 
commands 2,4,7 and 8 of Table 1. Any other 
pattern which is entered into the read/write 
field will cause further action to terminate. 
Additional differentiation as to which read or 
write command is determined by the last five 
bits of the third byte of the protocol called the 
command field. The control field bits are de¬ 


fined in Table 2. 

CONTROL FIELD Table 2 

CCCCC Command 
00110 Burst read 
10001 Burst write 
00011 Read CRC register 
10110 Set arbitration byte address to 00000 
or 3FFFF 

01001 Poll arbitration byte for access to 
RAM 

00101 Read protocol select 
bits 

OHIO Write protocol select 
bits 

11XXX Burst read masking portions of the 
select bits. 

A burst read uses a 19 bit address field which 
consists of the second, third, and bits 0,1, and 
2 of the fourth byte of the protocol to determine 
the starting address of information to be read 
from RAM. The byte of data resident in that 
location is loaded into an eight bit shift register 
within the DS1280. The byte of data is then 
transferred from the shift register to the 3 wire 
bus by driving the DQ line on the falling edge of 
the next eight clocks with the LSB first. A burst 
write uses the same 19 bit address field to 
determine the starting address of information 
to be written into RAM. Data is shifted from the 
DQ line of the 3 wire bus into an eight bit shift 
register within the DS1280 on the next eight 
rising clock edges. After a byte is loaded, the 
data is written into the RAM location immedi¬ 
ately after the rising edge of the eighth clock. 
Burst reads and writes will continue on a byte 
by byte basis automatically incrementing the 
selected address by one location for each suc¬ 
cessive byte. 

Termination of a current operation will occur at 
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PROTOCOL Figure 2 


BrrEo 


BYTE 1 


BYTE 2 


BYTE 3 


BYTE 4 


BYTE 5 


BYTE 6 



any time when RST is taken iow. If a byte of 
data has been loaded into the shift register a 
write cycle is allowed to finish, so corrupted 
data is not written into the RAM. If a full byte of 
data has no t been loaded into the shift register 
when RST goes low, no writing occurs. Reads 
can be terminated at any point since there is no 
potential for corruption of data. The read CRC 
command provides a method for checking the 
integrity of data sent over the 3 wire bus. The 
CRC b^e resides in the last byte (Byte 6) of the 
protocol. The eight bit CRC byte not only 
operates on the protocol bits as they are written 
in, but also on all data that is written or read 
from RAM. Afte r a burst read or write has 
finished and RST has gone low, the final value 
of the CRC is stored in the DS1280. If a read 


CRC register command is issued, the stored 
CRC value is driven onto the DQ line by the first 
eight clock cycles afterthe protocol is received. 
The CRC value generated by the DS1280 
should match exactly with the value generated 
in the host system which is transmitting or 
receiving data on the other end of the 3 wire 
bus. If it does not, data has been corrupted and 
a retransmission should occur. It should be 
noted that the a CRC for previous transaction 
can only be obtained if a rea d CR C command 
is issued immediately after RST goes low to 
reset the DS1280, then high to accept a read 
CRC command. If any other sequence is 
followed, an intermediate CR C wil l be gener¬ 
ated and stored whenever RST goes low 
again, destroying the CRC value of interest. 



725 










Generation of the CRC byte by the external 
unit on the 3 wire bus will be covered later in this 
text. In any two port system there is a potential 
for access collisions. To solve this problem, an 
arbitration byte is provided so that the serial 
and parallel ports of the DS1280 can determine 
the status of the other port. A special byte in 
RAM address space is reserved to allow for 
handshaking between the two ports. This arbi¬ 
tration byte has a special attribute in that it is si¬ 
multaneously accessible by both ports. Two 
commands are used by the 3 wire serial port 
protocol to manage the arbitration byte. First, 
since this byte will create a hole in RAM ad¬ 
dress space for the parallel byte wide port, a 
command is added to move the arbitration byte 
to either address location "00000" or address 
location "3 FFFF." When setting the arbitration 
byte address location, the correct read/write 
field and command field must be entered along 
with all zeroes orall ones in the address field. It 
is important to note that the arbitration byte is 
located in the parallel memory location as¬ 
signed by the serial port using the appropriate 
commands. However, the physical b^e of 
RAM is located within the DS1280. The 
existence of this physical byte is transparent to 
the bytewide parallel port and looks like normal 
RAM space with some read/write restriction. 
However, the serial port can still address the 
actual RAM location at either 00000 or 3 FFFF 
in addition to accessing the arbitration byte. 
The second command used by the 3 wire serial 
port providesfor polling of the arbitration byte to 
determine the status of the parallel port. In 
addition, the arbitration byte can be set to 
indicate to the parallel port that the Serial port 
is taking over the RAM. The second command 
protocol allows the serial port to do a com¬ 
pressed read-write-read operation that causes 
the arbitration byte to be read by the first eight 
clocks following the protocol. The next eight 
clocks cause data to be written into the arbitra¬ 
tion byte, and the last eight clock cycles allow 
for a second read of the data for verification. 
The 24 cycles occur by entering the 56 bit 


protocol only once. The protocol pattern en¬ 
tered is a write function in the read/write field 
(00010111), and the correct command field. 
Three other commands are used to set the 
select bits in the protocol. Once the select bits 
are set to a binary value they must be matched 
exactly when protocol is sent or further activity 
is prevented. The bits allow for 65,536 different 
binary combinations. Therefore, many 
DS1280 can be connected on the same serial 
bus and only the appropriate device will re¬ 
spond. T 0 write the select bits, a write function 
in the read/write field is required along with the 
appropriate command in the command field. 
To read the select bits, a read cycle in the read/ 
write field is required along with the appropriate 
command in the command field. The arrange¬ 
ment of reading and writing select bits allows 
the userto have a large number of DS1280 in 
use and uniquely identify each. A read can 
occur successfully without knowing the select 
bits but a write cannot occur without matching 
the current select field. A third command mask¬ 
ing specific select bits provides a means for 
determining the identity of specific DS1280 in 
the presence of many DS1280. A read in the 
read/write field and a "11000" in the command 
field will execute a mask read that ignores all 
select bits to determine the presence of any 
DS1280. With the detection of at least one 
device, a search can begin by masking all but a 
single pair of DS1280 select bits. A read in the 
read/write field and a "11001" in the command 
field will unmask the first two LSB’s of byte 4 of 
the select bits (Figure 3). With these two select 
bits unmasked, only an exact match of four 
possible combinations (00,01,10,11) of these 
two select bits will now allow access through 
the 3 wire port to RAM. Therefore, repeating 
the unmasking of the first two bits of the select 
field upto fourtimes will give the binary value of 
these select bits. Having determined the first 
two select bits, the next two select bits can be 
unmasked, and the process of matching one of 
four combinations can proceed as before. In 
fact, repetition of unmasking select bit pairs will 
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SELECT BITS MASK Figure 3 


SELECT BITS 

MSB BYTE 5 BYTE 4 LSB 



yield an exact match of 65,536 possible 
DS1280 in no more than 32 attempts. 

Arbitration 

As mentioned earlier, one byte of RAM has 
been reserved for arbitration between the 3 
wire port and the bytewide parallel bus. The 
location of this byte within the memory map will 
be at address 00000 or at address 3 FFFF as 
determined by the protocol input from the 3 wire 
serial port. The arbitration byle has special re¬ 
strictions and disciplines so that the 3 wire 
serial bus and the bytewide parallel bus are 
never in contention for RAM access. This byte 
is shown in Figure 4. As defined, the 3 wire 
serial port can read the whole byte but can only 
write S2- SO. The bytewide parallel port can 
read the whole byte but can only write BI-BO. 


An internal counter controls C2-C0that cannot 
be written by either port. Arbitration is accom¬ 
plished when the status bits are read and 
written by the respective ports. If the 3 wire 
serial port wants to access RAM, the arbitration 
byte should be polled by the serial port until bit 
B1 equals zero. If B1 equals zero, the 3 wire 
serial port should then write a one into bit S2. 
After the write of bit S2, the 3 wire serial port 
should then read the arbitration byte to confirm 
that B1=0 and S2=1. This operation must be 
executed with the protocol for the compressed 
read-write-read sequence which minimizes 
overhead. The 3 wire serial port should always 
abort any attempt to access RAM if B1 equals 
one. When the 3 wire serial port completes any 
transfer of data to or from RAM, Bit S2 should 
be written back to zero so that the bytewide 
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LSB 


ARBITRATION BYTE Figure 4 

MSB 


P1 

PO 

S2 

SI 

so 

C2 

Cl 


PARALLEL 

NOT 

SERIAL 

NOT 

BUS 

USED 

PORT 

USED 

STATUS 


STATUS 


BITS 


BITS 



parallel port will know that the 3 wire serial port 
is not using the RAM. The bytewide serial bus 
can gain access to RAM by polling the arbitra¬ 
tion byte until S2 bit equals zero. When S2 
equals zero, the bytewide parallel port then 
writes a one into bit B1. A read cycle verifying 
that S2 equals zero and B1 equals one con¬ 
firms that the bytewide parallel port has access 
to RAM. The bytewide parallel port can then 
read or write RAM as required. When the entire 
transaction is complete, the bytewide parallel 
port should write the B1 bit to zero, signalling 
the 3 wire serial port that the RAM is not in use. 
The bits BO, St, and SO can be defined by the 
user to pass additional arbitration information 
making possible more elaborate handshaking 
schemes between the two ports. Some typical 
uses for these bits could be an indication that a 
port desires access to RAM, or the amount of 
RAM written. Another method of arbitration be¬ 
tween the 3 wire serial port and the bytewide 
parallel bus is the use of the count bits C0-C2. 
The 3 wire port reads or writes from RAM only 
once every eight clock cycles. This action 
occurs when the internal byte counter transi¬ 
tions from a "111" state to a "000" state. The 
access occurs regardless of the arbitration 
byte status bits. C0-C2 are updated as the 
internal serial bit counter is incremented. The 
bytewide port can execute reads or writes de¬ 
pending on the status of C0-C2. These bits 
indicate the number of bits the 3 wire serial port 
has loaded and, therefore, indicate when a 
read or write will occur from the 3 wire port. 
Since the 3 wire port always reads or writes at 


NOT COUNT COUNT COUNT 

USED BIT BIT BIT 


the ends of a byte (C0-C2 = 1) the bytewide 
parallel bus should never access RAM if the 
count bits read all ones. The bytewide parallel 
port can determine the minimum time left be¬ 
fore the 3 wire serial port will access the 
memory from the count bits and the minimum 
clock cycle applied to the 3 wire clock input. 
Essentiaiiy the 3 wire serial port is given priority 
on access to RAM and the bytewide paraliel 
port determines when it can access the RAM to 
avoid colliding with the 3 wire serial port. 

CRC Generation 

The logic involved in CRC Generation is 
shown in Figure 5. Basicaiiy, the scheme is 
comprised of an eight bit shift register, four 
exclusive OR gates, and two sets of transmis¬ 
sion gates. The transmission gates serve to 
divert data from DQIN to the CRC Generator 
while each byte is being assembled and at the 
same time, output data to the output (DQ 
OUT). When input seiect CRC (SDCRC) is 
driven to an active levei (high) data is output at 
DQOUT from the CRC Generator using the 
clock input (CK) in the same manner as de¬ 
scribed eariier for operation of the 3 wire serial 
bus. The reset signal (RSB) must be high while 
the CRC Generator is being used as an inac¬ 
tive state will disable the eight bit shift register. 
This signal is the same as the reset described 
for the 3 wire serial bus. A CRC Generator for 
serial port communications can be constructed 
as described above to satisfy the DS1280 
CRC requirements. However, another ap¬ 
proach is to generate the CRC using software. 
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An example of how this is accompiished using 
assembly language follows. This assembiy 
language code is written forthe DS5000 Micro¬ 
controller. The assembly language procedure 
DO CRC given below calculates the cumula¬ 
tive CRC of all the bytes passed to it in the 
accumulator. Before it is used to calculate the 


CRC of a data stream, it shouid be initiaiized by 
setting the variable CRC to zero. Each byte of the 
data is then placed in the accumulator and DO 
CRC is caiied to update the CRC. After ail the 
data has been passed to DO CRC, the variable 
CRC will contain the result. 


DO CRC: 


PUSH 

ACC 


Save the Accumulator 

PUSH 

B 


Save the B register 

PUSH 

ACC 


Save bits to be shifted 

MOV 

B, 

#8 

Set to shift eight bits 

CRC LOOP: 

XRL 

A, 

CRC 

Calculate DOIN xor CRCTO 

RRC 

A 


Move it to the iast 

MOV 

A, 

CRC 

Get the iast CRC value 

JNC 

ZERO 


Skip if DOIN xor CRCTO = 0 

XRL 

A, 

OCCH 

Update the CRC vaiue 

ZERO: 

RRC 

A 


Position the new CRC 

MOV 

CRC, 

A 

Store the new CRC 

POP 

ACC 


Get the remaining bits 

RR 

A 


Position next bit in LSB 

PUSH 

ACC 


Save the remaining bits 

DJNZ 

B, 

CRC_LOOP 

Repeat for eight bits 

POP 

ACC 


Ciean up the stack 

POP 

B 


Restore the B register 

POP 

RET 

ACC 


Restore the Accumulator 
Return 
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CRC GENERATION Figure 5 



ABSOLUTE MAXIMUM RATINGS 

VOLTAGE ON ANY PIN RELATIVE TO GROUND-1 .OV TO 7.0V 
OPERATING TEMPERATURE- 0°C TO 70°C 
STORAGE TEMPERATURE- 55“C TO+125“C 
SOLDERING TEMPERATURE- 260®C FOR 10 SEC 

This is a stress rating on|y and functional operation of the device at these or any other conditions above those indicated in the operation sectbns of this specificatbn 
is not inrplied. Exposure to absolute maximum rating conditions for extended perbds of time rray affect reliability. 


RECOMMENDED D.C OPERATING CONDITIONS t^=0°C TO 70»C 


PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNITS 

NOTES 

Supply 

< 

o 

o 

4.5 

5.0 

5.5 

V 

1 

Logic 1 

V,H 

2.0 



V 


Logic 0 

V,L 

-0.3 



V 

1 


D.C. ELECTRICAL CHARACTERISTICS (tA=0°C TO 70°C \/^^=+5V+/-10%) 


PARAMETER 

SYMBOL 

MIN 

TYP. 

MAX 

UNITS 

NOTES 

input Leakage 

',u 

-1 


+1 

uA 

9 

Output Leakage 

'lo 



1 

uA 


Output Current @ 2.4V 

^OH 

-1 



mA 


Output Current @ 0.4V 

'OL 

+2 



mA 


Supply Current 

^CC1 





2 

Supply Current 

^CC2 



50 

mA 

3 


CAPACITANCE 


PARAMETER 

SYMBOL 

COND. 

TYP. 

MAX 

UNITS 


Input Capacitance 


tA=25°C 

5 

10 

PF 


Output Capacitance 

^OUT 

tA=25‘^C 

m 

15 

PF 
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A.C. ELECTRICAL CHARACTERISTICS 


(Vcc=5V+/-10%, 0°C TO 70°C) 



NOTES 

1. ) All voltages are referenced to ground. write any static RAM with an access time 

2. ) is measured with all outputs open and equal to or less than 200ns. 

both the 3 wire serial port or the bytewide 8.) Propagation delay is the same for data going 
parallel port inactive. either way on the by tewi de pa rallel bus. 

3. ) is measured with all outputs open. 9.) Pins AOB thru A18B. RST, DQ, CEB have pull 

4. ) Measured at VIH = 2.0 V or VIL = 0.8 V and down resistors which will leak approximately 

10ns maximum rise and fall time. 50uA. 


5. ) Measured at VOH= 2.4 V and VOL = 0.4V. 10.) Arbitration byte must be accessed at a 

6. ) Measured with a load capacitance of 50 Pf. maximum clock frequency of 500 KHz with a 

7. ) The 3 wire serial port will correctly read and symetrical waveform. 
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TIMING DIAGRAM-WRITE DATA TRANSFER 3 WIRE SERIAL P0RT(7) 




PROPAGATION DELAY-DATA TRANSFER-BYTEWIDE PARALLEL DATA BUS (8) 
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CD P Q LU LL O X 


DIM 

INCHES 


MIN. 

MAX 

A 

.790 

.810 

B 

.950 

.958 

C 

.018 

.024 

D 

.014 

.022 

E 

.985 

.995 

F 

.090 

.130 

G 

.020 


H 

.890 

.930 

1 

.165 

.200 





































DS1280FP 

BYTE WIDE TO SERIAL CONVERTER 
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11^ Dallas Semiconductor ADVANCED INFORMATION 
if PROXIMITY KEY DS6065 


FEATURES 

• Connectorless portable read/write 
nonvolatile memory 

• Wireless link has a range of over 5 feet. 

• Contains 128 bits of secure read/write 
memory 

• Compact size and shape 

• Contains a lithium energy cell capable of 10 
years of operation, and one million 
transactions 

• Transmits and receives data directiy from the 
DS6068 RF Communicator. 

• Half duplex link uses 2p0 KHZ receive and 
300 MHZ transmit. 

• Single touch contact provided for RF link 
override 

• Small enclosure for handling 

• Supports individual device selection when 
multiple keys are within proximity 


DESCRIPTION 

The DS6065 is a miniature transportable elec¬ 
tronic memory with a seif contained transmitter, 
receiver, and power supply, providing wireless 
data transfer between a host system and the 
key via a DS6068 RF Communicator. Wireiess 
data transfer is accomplished via an RF Mag¬ 
netic link. The PROXIMITY KEY receives data 
on a 200 KHZ frequency and transmits data 
back to the RF Communicator at 300 MHZ. 



SIGNALNAMES 

Transmit - 300 MHZ RF 

Receive - 200 KHZ Magnetic 

RF Override -100 KHZ Touch Contact 


Data communication at distances of over five 
feet is achieved with this haif duplex link. A 
touch contact is provided which can override 
the RF link. This one contact port transfers data 
on a frequency of 100 KHZ. The DS6065 is 
designedfor a life expectancy of overten years. 
The smail, light weight enciosure makes the 
device suitable for carrying In a pocket or for 
direct attachment to any mobile object. 
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PROXIMITY KEY OVERVIEW 

The DS6065 is designed to communicate over 
a haif dupiex RF/Magnetic iink to a DS6068 RF 
Communicator. The main eiements of the 
PROXIMITY KEY are shown in the block dia¬ 
gram of Figure 1. As shown, the DS6065 
consists primarily of three Dallas Semiconduc¬ 
tor chips; namely, the DS1203, the DS1209, 
and the DS1204. In order to understand the 
operation of the DS6065, a study of the data 
sheets of each of the three components is 
necessary. In addition, knowledge of the 
DS6068 RF Communicator and associated 
software is also helpful. The text which follows 
is only a summary of operation. 

PROXIMITY KEY OPERATION 

Magnetic field 200 KHZ pulse packets sent by 
the DS6068 are picked up by the 200 KHZ 
receive antenna and arrive at the comparator 
input terminals of the DS1203. If the freshness 


seal has been broken, the DS1203 will amplify 
the 200 KHZ signals from as low as 30 MV at the 
input to full level signals at the OUT pin (see the 
DS1203 data sheet for freshness seal opera¬ 
tion). The amplified 200 KHZ signal is then sent 
to the DS1209 for processing and interpreta¬ 
tion. Alternatively, the DS1209 accepts inputs 
via the RF override touch contact at 100 KHZ. 
The DS1209 is basically a state machine which 
determines what action is to be taken on the 
attached DS1204. The DS120 4 rec eives sig¬ 
nals from the DS1209 as CLK, RST, and DQ. 
These signals either write data into or read data 
out of the DS1204. The DS1204, called the 
Electronic Key, is a specially partitioned mem¬ 
ory which stores a 64 bit identification code and 
an access code which protects 128 bits of read/ 
write nonvolatile memory. Atypical transaction 
sequence is shown in Figure 2. When the 
DS6065 is receiving data to store in the 
DS1204, the DS1209 generates the CLK, RST 
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TRANSACTION SEQUENCE Figure 2 



and data signals received from the DS1203. 
However, when the DS6065 is being read, data 
is transmitted back to the DS6068 RF Commu¬ 
nicator via a 300 MHZ transmitter which is 
controlled by the DS1209. The digital data 
sequence transmitted is described in the 
DS1209 data sheet. The DS6065 is self pow¬ 
ered by a lithium energy cell with over one 


million transactions. The unit is designed to 
operate for over ten years. The DS1209 and 
DS1203 control the energy consumption and 
power distribution within the PROXIMITY KEY. 
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PROXIMITY KEY SPECIFICATIONS 


Communication- 

Range- 

Memory Capacity- 


Transaction Response Time- 
Operating Time- 
Endurance- 
Transmit Frequency- 
Transmit Modulation- 
Transmit Output Power- 
Receiver Frequency- 
Receiver Moduiation- 
Storage Temperature- 
Operating Temperature- 


bidirectional, half dupiex 

5 feet with DS6068 RF Communicator 

Command Prefix 24 Bits Read/Write Programmabie 
Command Word 24 bits write oniy, 

Identification Memory 64 bits read/write, 

Access Code 64 bits write oniy, 

Secured Memory 128 bits read/write 

<100 ms with DS6068 RF Communicator 

>10 years after freshness seat is disabied 

>1 miliion transactions 

300 MHZ+/-15 MHZ RF 

Binary Amplitude Shift Keying 

<200 Micro Volt/Meter @ 3 Meters 

200 KHZ +/- 5 KHZ Magnetic 

Binary Amplitude Shift Keying 

-40° to 80° C 

-0 to 70° C 


3 ^ Dallas Semiconductor 
■ RF COMMUNICATOR 


ADVANCED INFORMATION 

DS6068 


FEATURES 

• Provides a wireless bidirectional 5 foot link to 
the Proximity Key or Tag 

• Connects directly to a personal computer 
which can display and process data 

• Communications to the base/control unit occur 
over a standard RS 232 Port 

• 200 KHZ magnetic field transmitter and 300 
MHZ RF receiver 

• Software package provided which executes on 
IBM PC/XT/AT/PS2 and compatible 
computers 

• Miniature 6 positon RJ11 connector is used for 
RS232 interface 

• Supplied with wall mounted 12 Volt D.C. UL 
approved power supply 

■ Touch contact provided for RF override 

• 200 KHZ transmit antenna and 300 MHZ 
receive antenna supplied 

• Contains a Real Time Clock for time and date 
stamping 

■ Durable moulded enclosure 

• Full half duplex operation 


DESCRIPTION 

The DS6068 is a magnetic field transmitter and 
an RF receiver which will directly interface to a 
host system, either a personal computer or 
terminal via a standard RS 232 Port. The RF 
Communicator is designed to work with the 
DS6065 Proximity Key or DS6066 Proximity Tag 
forming a wireless bidirectional RF link with a 
range of five feet. Its built-in microcontroller 
sends data to the proximity devices via the 200 
KHZ magnetic field transmitter, or receives data 
from the 300 MHZ RF scanning superhetrodyne 



RS232PORT~RJ11 RECEPTACLE 

Pin 1 - No Connection 

Pin 2 - Transmit Data 

Pin 3 - Ground 

Pin 4- Data Terminal Ready 

Pin 5 - Receive Data 

Pin 6 - No Connection 

POWER CONNECTOR 

CenterPin =+12 Volts OuterConnector-Ground 

TOUCH CONTACT 

Inner-100 KHZ Data In/DataOut Outer-Ground 

receiver. This half duplex link allows conversa¬ 
tions to take place between the portable proxim¬ 
ity devices and the fixed RF Communicator as 
people or objects pass within range. Because of 
the intelligence built into the RF Communicatorin 
the form of the DS5000T Microcontroller, the 
DS6068 can pick out a single Proximity Key 
present out of many while managing the Digital 
to RF and RF to Digital conversion required by 
the target host system. 
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RF COMMUNICATOR OVERVIEW 

The DS6068 is designed to communicate over a 
haif dupiex link to DS6065 Proximity Keys and 
DS6066 Tags using commands received from a 
host unit via an RS 232 Port. In order to 
understand the protocol and format of the RF/ 
Magnetic Link, a knowledge of the DS6065 
Proximity Key is important. However, using the 
DS6068 RF Communicatoris primarily afunction 
of the software providedforexecution on IBM PC 
and compatible computers. The manual pro¬ 
vided with the software package should be stud¬ 
ied carefully before attemtping to use the 
DS6068. The text which follows is only a sum¬ 
mary of the RF Communicator. 


RF COMMUNICATOR OPERATION 

The block diagram shown in Figure 1 illustrates 
the main components within the DS6068. As 
shown, digital information received from the 
base unit is sent to the internal DS5000 Micro¬ 
controller via an RS 232 Serial Port. Digital 
information received by the DS5000 is then 
converted into signals which excite the 200 KHZ 
magnetic field transmitter. The 200 KHZ trans¬ 
mitter produces pulse packets of varying sizes. 
These pulse packets contain both command and 
data information which is interpreted by the 
DS6065 Proximity Key. Pulse packet sizes are 
10,20,30,40, and 50 pulses. (The definition and 
use of each type of pulse packet is described in 


RF COMMUNICATOR BLOCK DIAGRAM Figurel 
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the literature written on the DS6065 Proximity 
Key and will not be covered in this text) When 
data is being sent to the DS6065, only the 200 
KHZ transmitter is active. However, when data 
is to be retrived from the DS6065, both the 200 
KHZ transmitter and the 300 MHZ receiver are 
used. The RF Communicator sends out com¬ 
mands on the 200 KHZ link and then listens for 
data being returned on the 300 MHZ Link. The 
data received is sent to the DS5000T where it is 
processed and stored in memory. A Real Time 
Clock is used to time and date stamp all data 
received. The target system can then retrieve 
the data at its convenience over the RS 232 Port. 
A touch contact one wire override is provided on 
the RF Communicator. This contact is used by 
placing a DS6065 touch contact surface directly 
against the touch contact surface of the DS6068. 
fj In this mode the DS5000T within the DS6068 
■ communicates directly with the proximity de¬ 
vices, bypassing the RF Link. The pulse packets 
sent out the touch contact are exactly the same 
as those sent over the RF Link except that the 
frequency is at haif the rate, 100 KHZ. Data is 
received from the DS6065 during the quiet after 
a read command is sent. 


TRANSMIT/RECEIVE ANTENNA 

Both the transmit and receive antenna reside in 
the same package. The 200 KHZ antenna is a 
wound resonant coil. The 300 MHZ antenna is 
similar to a half wave resonant dipole. The 200 
KHZ antenna is attached to the RF Communica¬ 
tor via twisted pair wire which is connected to the 
terminal block on the back of the DS6068. The 
300 MHZ antenna is attached to the RF Commu¬ 
nicator via a CATV coaxial 75ilcable and jack. 
The lengths of both cables allow the antenna to 
be mounted up to six feet away from the RF 
Communicator. 

POWER SUPPLY 

A wall mounted 120V AC 50/60 HZ to 5V DC 
power supply is included with each RF Commu¬ 
nicator. The power supply is capabie of supply¬ 
ing 5 amps continually and is UL approved. 

SOFTWARE 

The DS6065 is suppiied with a software package 
which runs under all versions of MS-DOS The 
manual supplied with the software package 
should be studied carefully before attempting to 
use the RF Communicator. 


ENCLOSURE 

See DS9005 Eurocard Enclosure for dimensions and specifications(two enclosures are stacked). 


RF COMMUNICATOR SPECIFICATIONS 


- Bidirectional, Half Duplex 

- 5 Feet with DS6065 Proximity Key, DS6066 Proximity Tag 

- 32 K Bytes with RealTime Ciock 
-300MHZ+/-15MHZ 

- 200 KHZ+/- 5 KHZ Magnetic 

- Binary Amplitude Shift Keying 
Transmitter Radiated Power < 463 Millivolts/M @ 10 Meters 
Storage Temperature - -40°C to 80®C 

Operating Temperature - 0®C to +70‘’C 


Communication 

Range 

Memory Capacity 
Receiver Frequency 
Transmitter Frequency 
Transmitter Modulation 
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Dallas Semiconductor 
■ WiRELESS STARTER KIT 


FOR EXPERIMENTAL 
PURPOSES 
DS6068K 


V 

BASE 




PORTABLE 





RF COMMUNICATOR 
DS6068 


PROXIMITY DEVICE 


INCLUDES 

• Three DS6065 Proximity Keys with 5 foot 
range 

• DS6068 RF Communicator for two-way 
information exchange 

• RS232 connection cabie and 200 KHz/300 
MHz Antenna and power suppiy 

• Software for IBM PC compatibie computers 

• Data sheets, documentation 


DESCRIPTION 

The DS6068K Wireless Starter Kit provides the 
basic components needed for rapid evaluation 
of proximity device performance: three DS6065 
Proximity Keys, DS6068 RF Communicator, 
RS232 cable, application software for IBM PC 
compatible computers, documentation and data 
sheets. The Starter Kit can display the contents 
of the proximity device on a personal computer 
screen, in so doing, demonstrates that the com- 
putercan exchange information with the proxim¬ 
ity device over the air waves at a distance up to 
5 feet. 


INSTRUCTIONS 

Insert the software disk into your IBM or compat¬ 
ible computer and type "READ ME." This com¬ 
mand enables printing of document files which 
should be read carefully before proceeding. 
Note: Not approved for end use until FCC certifi¬ 
cate of compliance can be obtained. Under Dal¬ 
las Semiconductor's marketing license, authori¬ 
zation for use limited to one year after purchase. 
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Dallas Semiconductor 
■ ADPCM ARRAY 


PRELIMINARY 

DS2157/DS2158 

Available January 1989 


FEATURES 

• High-density, muiti-channei speech compres¬ 
sion system provides fuii dupiex channeis on 
a 3 X 3 inch board. 

• Based on high-performance DS2167/68 
ADPCM processors. DS2157 uses the 
DS2167 and supports the Juiy 1986 T1Y1 
recommended algorithm. DS2158 supports 
the “old” CCITT G.721 algorithm. 

• Fiexible data bussing scheme to accomodate 
user’s backplane data format and rate. 

• Microcontroller-compatible port for system 
configuration. On-board power monitor 
provides system reset. 



y — 

ADPCM 


y — 

ADPCM 


y - 

ADPCM 




r 




y — 

ADPCiJ 

_ 


ADPCM 

_ 


ADPCM 






y 


y — 

ADPCM 


ADPCM 


ADPCM 






/ 


/- 

ADPCM 


ADPCM 


ADPCM 


□ 

□□□□□□□□□□□□□□□a 

□□□□□□□□□□□□□□□□ 

o 

□□□□□□□□□□□□□□□a 


DESCRIPTION 

The DS2157 and DS2158 ADPCM Arrays use 
surface-mount technology and the DS2167/68 
ADPCM processors to yield 12 or 24 full-duplex 
channels in nine square inches. The DS2157 
array features the DS2167Q processor which 
implements the July 1986 T1Y1 recommended 
ADPCM algorithm. The DS2158 array features 


the DS2168Q processor which implements the 
“old” CCITT G.721 algorithm. The PCM data 
interfaces are organized into four independent 
busses which may be configured to best suit the 
data format on the user’s system backplane. 
The array also includes input signal buffering 
and a power-monitor reset circuit. 


Specifications subject to change without notice 
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Dallas Semiconductor 
7 ADPCM Processor 


DS2167 

DS216S 


FEATURES 

• Speech compression chip compatible 
with standard ADPCM algorithms: 

- DS2167 supports “new’’ T1Y1 recom¬ 
mendations (July 1986) and “new’’ 
CCITT G.721 recommendations 

- DS2168 supports “old” CCITT G.721 
recommendations 

• Dual independent channel architec¬ 
ture—device may be programmed to 
perform full duplex , 2-channel expan¬ 
sions, or 2-channel compressions 

• Interconnects directly with £/-law or 
A-law combo-codec devices 

• Serial PCM and control port Interfaces 
minimize “glue logic’’ in multiple chan¬ 
nel applications 

- On-chip channel counters identify 
Input and output timeslots In TDM- 
based systems 

- Unique addressing scheme simplifies 
device control; 3-wire port shared 
among 64 devices 

- Bypass and Idle features allow dynam¬ 
ic allocation of channel bandwidth, 
minimize system power requirements 

• Hardware mode Intended for stand¬ 
alone use 

- No host processor required 

- Ideal for voice mail applications 

• 28-pln surface-mount package 
available, designated DS2167Q/ 
DS2168Q 


PIN CONNECTIONS 

□ 24 VDD 
3 23 YIN 
□22 CLKY 

□ 21 FSY 

□ 20 ^UT 

□ 19 CS 

□ 18 SDI 

□ 17 SCLK 

□ 16 XOUT 

□ 15 FSX 

□ 14 CLKX 

□ 13 XIN 


RST 1 C 
TMO 2 C 
TM1 3 C 
AO 4 C 
A1 5 C 
A2 6 C 
A3 7 C 
A4 8 C 
A5 9C 
SPS 10 C 
MCLK 11 C 
VSS 12 C 


DESCRIPTION 

The DS2167 and DS2168 are dedicated digital signal processor (DSP) CMOS chips optimized 
for Adaptive Differential Pulse Code Modulation (ADPCM) based speech compression algo¬ 
rithms. The devices halve the transmission bandwidth of “toll quality’’ voice from 64K to 32K 
bits/second and are utilized In PCM-based telephony networks. 


748 






Dallas Semiconductor 
ADPCM DESIGN KIT 


DS2167K 


FEATURES 

• Emulates multi-channel applications such as 
T1 transcoders 

• Expedites new designs by eliminating first- 
pass device prototyping 

• Interfaces directly to IBM PC, XT, AT and 
compatibles 

• High-level, graphic software demonstrates 
chip flexibility and feature set 

• Kit components inciude; 

- DS2167 ADPCM processors (2) 

- Codec-combo devices (2) 

- Timeslot assignor circuit (TSAC) 
for combos 

- Support iogic and clock generation 
circuitry 

- Printed circuit board 

- Interface cable for PC 



- Documentation and control software 
diskette 

DESCRIPTION 

The ADPCM design kit provides everything a 
user needs to evaluate the DS2167 (DS2167K) 
ADPCM processors in an actual system envi¬ 
ronment. The evaluation board connects directly 
to transmission test sets for performance moni¬ 
toring of compressed or expanded channels. 
The board requires ±5 volts. A system control 
interface connects directly to the PC parallel 
printer port. 


The kit's control software turns the PC into a 
powerful system controller. The program gives 
the user full control of system configuration, 
including timeslot placement, operating modes 
(comprossion, expansion, bypass or idle), data 
formats and algorithm reset. The controller pro¬ 
gram runs under MSDOS or IBM DOS version 
2.0 or later. Color monitors are supported but not 
required. 
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Ib Dallas Semiconductor 

T1/CEPT Elastic Store DS2175 


FEATURES 

• Rate buffer for T1 and CEPT transmis¬ 
sion systems 

• Synchronizes loop-timed and system- 
timed data streams on frame boun¬ 
daries 

• Ideal for T1 (1.544 MHz) to CEPT (2.048 
MHz), CEPT to T1 interfaces 

• Supports parallel and serial 
backplanes 

• Buffer depth is 2 frames 

• Comprehensive on-chip “slip” control 
logic 

- Slips occur only on frame boundaries 

- Outputs report slip occurrences and 
direction 

- Align feature ellows buffer to be 
recentered at any time 

- Buffer depth easily monitored 

• Compatible with DS2180A 
DS2181 CEPT Transceivers 

• Industrial temperature range of -40° 
to +85°C available, designated 
DS2175IND 


PIN CONNECTIONS 


RCLKSEL 1 C 


D16 vdd 

RCLK 2 C 


3 15 SYSCLK 

RSER 3 C 


3 14 SSER 

RMSYNC 4 Z 


3 13 SMSYNC 

FSD 5 C 


3 12 SFSYNC 

SOp 6 Z 


3 11 SCHCLK 

^ 7 Z 


lo¬ 

co 

o 

-in. 

VSS 8 Z 


□ 9 SCLKSEL 


DESCRIPTION 

The DS2175 is a low-power CMOS elastic-store memory optimized for use in primary rate 
telecommunications transmission equipment. The device serves as a synchronizing element 
between async data streams and is compatible with North American (Tl-^ 1.544 MHz) and 
European (CEPT--2.048 MHz) rate networks. The chip has several flexible operating modes 
which eliminate support logic and hardware currently required to Interconnect parallel or 
serial TDM backplanes. Application areas include digital trunks, drop and insert equipment, 
digital cross-connects (DACS), private network equipment and PABX-to-computer interfaces 
such as DMI and CPI. 
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Dallas Semiconductor 
T1 Receive Buffer 


DS2176 


FEATURES 

• Synchronizes loop-timed and system- 
timed T1 data streams 

• Two-frame buffer depth; slips occur on 
frame boundaries 

• Output indicates when slip occurs 

• Buffer may be recentered externally 

• Ideal for 1.544 to 2.048 MHz rate con¬ 
version 

• Interfaces to parallel or serial back¬ 
planes 

• Extracts and buffers robbed-bit signal¬ 
ling 

• Inhibits signalling updates during 
alarm or slip conditions 

• Integration feature “debounces” sig¬ 
nalling 

• Slip-compensated output Indicates 
when signalling updates occur 

• Compatible with DS2180A T1 
Transceiver 

• Surface mount package available, 
designated DS2176Q 

• Industrial temperature range of -40®C 
to -i-85®C available, designated 
DS2176IND 


PIN CONNECTIONS 


SIGH 

RMSYNC 

RCLK 

RSER 

A 

B 

C 

D 

SCHCLK 

SMO 

SMI 

VSS 


1 

24 

2 

23 

3 

22 

4 

21 

5 

20 

6 

19 

7 

18 

8 

17 

9 

16 

10 

15 

11 

14 

12 

13 


VDD 

SCLKSEL 

SYSCLK 

SSER 

SUP 

SBIT8 

SMSYNC 

SIGFRZ 

SFSYNC 

ALN 

FMS 

S/P 


DESCRIPTION 

The DS2176 Is a low-power CMOS device specifically designed for synchronizing receive 
side loop-timed T-carrIer data streams with system side timing. The device has several flexi¬ 
ble operating modes which simplify Interfacing incoming data to parallel and serial TDM 
backplanes. The device extracts, buffers and Integrates ABCD signalling; signalling updates 
are prohibited during alarm or slip conditions. The buffer replaces extensive hardware in ex¬ 
isting applications with one “skinny” 24-lead package. Application areas include digital 
trunks, drop and Insert equipment, transcoders, digital cross-connects (DACS), private net¬ 
work equipment and PABX-to-comouter Interfaces such as DMI and CPI. 
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1^ Dallas Semiconductor 
T1 Transceiver 


DS2180A 


FEATURES 


PIN CONNECTIONS 


• Single chip DS1 rate transceiver 

• Supports common framing standards 

-12 frames/superframe “193S” 

■ 24 frames/superframe “193E” 

• Three zero suppression modes 

- B7 stuffing 

- B8ZS 

-Transparent 

• Simple serial interface used for configura¬ 
tion, control and status monitoring in 
“processor” mode 

• “Hardware” mode requires no host proces¬ 
sor; Intended for stand-alone applications 

• Selectable 0, 2, 4, 16 state robbed bit sig¬ 
naling modes 

• Allows mix of “clear” and “non-clear” DSO 
channels on same DS1 link 

• Alarm generation and detection 

• Receive error detection and counting for 
transmission performance monitoring 

• 5V supply, low power CMOS technology 

• Surface mount package available, designated 
DS2180AQ 

• Industrial temperature range of -40°C to 
+ 85°C available, designated DS2180AN or 
DS2180AQN 


TMSYNC 

TFSYNC 

TCLK 

TCHCLK 

TSER 

TMO 

TSIGSEL 

TSIGFR 

TABCD 

TLINK 

TLCLK 

TPOS 

TNEG 

INT 

SDI 

SDO 

CS 

SCLK 

SPS 

VSS 



DESCRIPTION 

The DS2180A is a monolithic CMOS device designed to implement primary rate (1.544 MHz) 
T-carrier transmission systems. The 193S framing mode is intended to support existing Ft/Fs 
applications (12 frames/superframe). The 193E framing mode supports the extended superframe 
format (24 frames/superframe). Clear channel capability is provided by selection of appropriate zero 
suppression and signaling modes. 

Several functional blocks exist in the transceiver. The transmit framer/formatter generates appro¬ 
priate framing bits, Inserts robbed bit signaling, supervises zero suppression, generates alarms, 
and provides output clocks useful for data conditioning and decoding. 
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Dallas Semiconductor 
T1/CEPT Design Kit 


PRELIMINARY 

DS2180DK/DS218WK 

Available Spring 1989 


FEATURES 

• Demonstrates entire T1 and CEPT chip family 

• Expedites new designs by eliminating first- 
pass prototyping 

• Interfaces directly to IBM PC, XT. AT and 
compatibles through the parallel printer port 

• High-level graphic software controls and 
monitors board functions 

• Kit includes: 

-DS2180AorDS2181 

-DS2186 

-DS2187 

-DS2176 

-DS2175 

- Transmit and receive transformers 

- T1 (1.544 MHz) and CEPT (2.048 MHz) 
clocks and frame syncs 

- PC board with all necessary support logic 

- Documentation and control software 
diskette 

• Transceiver works in the "software" mode 

• Wire-wrap area and easy accessable test 
points allow customization to meet user’s need 

• Board comes completely assembled 

DESCRIPTION 

The DS2180DK and DS2181DK allow the user simulated backplane or can be looped back 

to evaluate the entire T1 or CEPT line card chip directly. The design kits operate off a single +5V 

set. The design kits can be connected either to supply. The controller program runs under 

transmission test equipment or directly to T1 or MSDOS or IBM DOS version 2.0 or later. 

CEPT lines. Received data can be run to a 


Specifications subject to change without notice 
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la Dallas Semiconductor 

T1 DesignKU DS2180K 


FEATURES 

• Demonstrates key “hardware mode” 
attributes of the DS2180/DS2176 pair, 
such as: 

- Framing/synchronization 

- Link supervision and control 

- Signaling supervision 

- Rate adaption to equipment 
backplanes 

• Expedites new designs by eliminating 
first-pass device prototyping 

• Easily interfaced to user host con¬ 
troller for “software mode” evaluation 

• User-supplied line interface allows 
direct connection to T1 lines 

• Kit components include: 

- DS2180 T1 Transceiver 

- DS2176 T1 Receive Buffer 

- Printed circuit board 

- Support logic and clock generation 
circuitry 

-Applications and assembly informa¬ 
tion 



DESCRIPTION 

The DS2180K allows the user to evaluate the performance of the DS2180 T1 Transceiver and 
DS2176 T1 Receive Buffer in an actual system environment. The evaluation board requires 
+ 5 volts; board inputs and outputs are TTL-compatIble. Test points and control options on 
the board simplify selection of device feature sets required by the system designer. 

Kit assembly requires approximately 1 hour. Although designed for hardware mode opera¬ 
tion, a small wire-wrap area Is provided for user-supplied host processor Interface. 


See Application Note 11 for further information. 
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l|& Dallas Semiconductor 

PRELIMINARY 

CEPT PRIMARY RATE 

DS2181 

TRANSCEIVER 



FEATURES 

• Single chip primary rate transceiver 
meets CCITT standards; G.704 
and G.732 

• Supports new CRC4 based framing 
standards and CAS and CCS signalling 
standards 

• Simple serial interface used for device 
configuration and control in 
“processor" mode 

• "Hardware” mode requires no host 
processor: intended for stand-alone 
applications 

• Comprehensive on-chip alarm 
generation, alarm detection and 
error logging logic 

• Shares footprint with DS2180A 
T1 Transceiver 

• Companion to DS2175 Transmit/Receive 
Elastic Store 

• 5V supply, low power CMOS technology 

DESCRIPTION A serial port allows access to 14 on-chip control 

The DS2181 is designed for use in CEPT net- and status registers in the processor mode. In 

works and supports all logicat requirements of this mode, a host processor controls such fea- 

CCITT Red Book Recommendations G.704 and tures such as error logging, per-channel code 

G.732. The transmit side generates framing manipulation and alteration of the receive syn- 

pattems and CRC4 codes, formats outgoing chronizer algorithm, 

channel and signalling data and produces net¬ 
work alarm codes when enabled. The receive The hardware mode is intended for preliminary 

side decodes the incoming data and establishes system prototyping and/or retrofitting into exist- ■■ 

frame, CAS multiframe, and CRC4 multiframe ing systems. This mode requires no host proces- U 

alignments. Once synchronized, the device ex- sorand disables special features available in the 

tracts channel, signalling and alarm data. processor mode. 


PIN CONNECTIONS 


TMSYNC 1 
TFSYNC 2 
TCLK 3 
TCHCLK 4 
TSER 5 
TMO 6 
TXD 7 
TSTS 8 
TSD 9 
TIND 10 
TAF 11 
TPOS 12 
TN^ 13 
INT 14 
SDI 15 
Sro 16 
CS 17 
SCLK 18 
SPS 19 
VSS 20 



40 VDD 
39 RLOS 
38 RFER 
37 RBV 
36 RCL 
35 RNEG 
34 RPOS 
33 RST 
32 TEST 
31 RCSYNC 
30 RSTS 
29 RSD 
28 RMSYNC 
27 RFSYNC 
26 RSER 
25 RCHCLK 
24 RCLK 
23 RAF 
22 RDMA 
21 RRA 


Specifications subject to change without notice 
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& Dallas Semiconductor 


Up?? 


Line Monitor 


PRODUCT PREVIEW 
DS2182 
Available Spring 1989 


FEATURES 


PIN CONNECTIONS 


• Performs framing and monitoring functions 

_ 



• Supports Superframe and Extended Super¬ 

INT L 

1 

28 

frame 

SDl IZ 

2 

27 

• Designed to fulfill the requirements outline in 

SDO EZ 

3 

26 

TA-147 (DS1 Rate Digital Service Monitoring 

cs □ 

4 

25 

Unit) andTR-194 (ESP Interface Specification) 

SCLK □ 

5 

24 

• Four on-board error counters 

NC C 

6 

23 

-16 bit bipolar violation 

RYEL C 

7 

22 

-8bitCRC 

r~ 


21 

- 8 bit OOF 

RLINK 1— 

8 


- 8 bit frame bit error 

RLCLK Cl 

9 

20 


RCLK IZ 

10 

IS 

• Indication of the following 

RCHCLK C 

t1 

18 

- yellow and blue alarms 

RSER Cl 

12 

17 

- incoming B8ZS code words 

NC d 

13 

16 

- change of frame alignment 

vss C 

14 

15 

- loss of sync 




- carrier loss 





• Simple serial interface used for configuration, 
control and status monitoring 

• Burst mode allow quick access to countes for 
status update 

• Auto counterreset feature 

• Single 5V supply, low powerCMOS technology 

• Available In 28-pin DIP and 28-pin PLCC 


DESCRIPTION 

The DS1282 is a monolithic CMOS device de¬ 
signed to perform real time performance moni¬ 
toring on T1 lines. The DS1282 will frame to the 
data on the line and count errors and supply 
detailed Information about the status and condi¬ 
tion of the line. Large on-board counters allow 


the accumulation of errors for extended periods 
which permits a single CPU to monitor or a 
number of T1 lines. Output clocks that are syn¬ 
chronized to the incoming data stream are pro¬ 
vided for easy extraction of S-Bits, FDL bits, 
signaling bits and channel data. 
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Dallas Semiconductor 
Transmit Line interface 


PRELIMINARY 
DS2186 
Available Spring 1989 


FEATURES 

• Line interface forTf (1.544 MHz) and CEPT 
(2.048 MHz) primary rate networks 

• On-chip Transmit LBO (line build-out) and 
line drivers eliminate external components 

• Programmable output pulse shape supports 
short and long loop applications 

• Supports bipolar and unipolar input data 
formats 

• Transparent, B8ZS and HDB3 zero code 
suppression modes 

• Compatible with DS2180AT1 and DS2181 
CEPT Transceivers 

• Companion to the DS2187 Receive Line 
Interface 

• Single 5V supply, low power CMOS 
technology 


PIN CONNECTIONS 



12 MRING 


DESCRIPTION 

The DS2186 interfaces user equipment to North 
American (T1-1.544 MHz) and European 
(CEPT-2.048 MHz) primary rate communica¬ 
tions networks. The device is compatible with all 
types of twisted pair and coax cable found in 
such networks. 

Key on-chip components include: program¬ 
mable waveshaping circuitry, line drivers, re¬ 
mote loopback and zero suppression logic. A 
line-coupling transformer is the only external 
component required. 


Short loop (DSX-1,0 to 655 feet) and long loop 
(CSU; 0 db, -7.5 db and -15 db) pulse templates 
found in T1 applications are supported. Appro¬ 
priate CCITT Red Book recommendations are 
met in the CEPT mode. 

Application areas include DACS, CSU, CPE, 
channel banks and PABX to computer inter¬ 
faces such as DMI and CPI. Supports ISDN -PRI 
(primary rate interface) specifications. 


Specifications subject to change without notice. 
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a ^ Djallas Semiconductor PRELIMINARY 

RECEIVE LINE INTERFACE DS2187 

Available Spring 1989 


FEATURES PIN CONNECTIONS 

• Line interface forT1 (1.544 MHz) and CEPT 
(2.048 MHz) primary rate networks 

• Extracts clock and data from twisted pair or 
coax 

• Meets requirements of PUB 43801, PUB 
62411 and applicable CCITT G.823 

• Precision on-chip PLL eliminates external 
crystal or LC tank - no tuning required 

• Decodes AMI, B8ZS and HDB3 coded signals 

• Designed for short loop applications such as 
terminal equipment to DSX-1 

• Reports alarm and error events 

• Compatible with the DS2180A T1 and DS2181 
CEPT Transceivers 

• Companion to the DS2186 Transmit Line 
Interface 

• Single 5V supply, low power CMOS 
technology 

DESCRIPTION 

The DS2187 interfaces user equipment to 
North American (T1 -1.544 MHz) and 
European (CEPT 2.048 MHz) primary rate 
communication networks. The device extracts 
clock and data from twisted pair or coax 
transmission media and eliminates expensive 
discrete components and/or manual tuning 


required in existing T1 and CEPT line termina¬ 
tion electronics. 

Application areas include DACS, CSU, CPE, 
channel banks and PABX to computer 
interfaces such as DMI and CPI. 
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Dallas Semiconductor 
T1 Receive Line Interface 


PRELIMINARY 

DS2187-T1 


FEATURES 

• Line interface for T1 (1.544 MHz) primary 
rate networks 

• Extracts clock and data from twisted pair or 
coax 

• Meets requirements of PUB 43801 and PUB 
62411 

• Precision on-chip PLL eliminates externai 
crystai or LC tank - no tuning required 

• Decodes AMI and B8ZS coded signais 

• Designed for short loop applications such as 
terminal equipment to DSX-1 


PIN CONNECTIONS 


AVDD 1 
RAIS 2 
ZCSEN 3 
LCAP 4 
RCLKSEL 5 
RTIP 6 

RRING 7 
LOCK 8 

AVSS 9 



18 DVDD 
17 RCL 
16 AIS 
15 BPV 
14 NC 
13 RPOS 
12 RNEG 
11 RCLK 
10 DVSS 


• Reports alarm and error events 


• Compatible with the DS2180A T1 
Transceiver 


• Companion to the DS2186 Transmit Line 
Interface 


• Single 5V supply, low power CMOS 
technology 


DESCRIPTION 

The DS2187-T1 performs exactly like the 
DS2187 with two exceptions. First, it shouid only 
be used in T1 applications which implies that the 
RCLKSEL pin (pin #5) should be tied low. Sec¬ 
ondly, to avoid false lock during power-up, the 
receive signal must not be a repetitive pattern 
with more than four consecutive zeros. For 
example, a 1000001000001...pattern is not 


acceptable. This restriction only applies at initial 
power-up. Once the device has correctly locked 
after power-up, it will never, under any condi¬ 
tions, false lock again. Besides these two excep¬ 
tions, all otherspecifications and details outlined 
in the DS2187 data sheet are valid for the 
DS2187-T1. 


Specifications subject to change without notice 
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Dallas Semiconductor 
■ T1 NETWORK INTERFACE 
UNrr(NIU) 


PRELIMINARY 
DS2190 
Available Summer 1989 


FEATURES 

• Modularized network Interface for 1.544 Mbps 
T1 services 

• "Network side" connects directly to T1 line 

• Compatible with DS2180A transceiver 

• Small size - approximately six square Inches 
permits Integration onto line cards 

• Compatible with ATT publication 62411 

• FCC Part 68 and Part 15 pre-registration 

• Extracts clock and data with no external 
components or tuning 

• Detects and generates In-band loopback 
codes 

• Assures proper ones density to network 


PIN CONNECTIONS 


RXTIP 

RXRING 

NC 

NC 

NC 

NC 

RSCOD 

RRCOD 

INHDEN 

REMLB 

TDENS 

TZERO 

TSCOD 

TRCOD 

LOCLB 

DELSEL 

FRSYNC 

TNEG 

TPOS 

TCLK 

VDD 



• Powered by a local +5 volt supply 


DESCRIPTION 

The DS2190 is a small sealed module designed 
to meet the recommendations of ATT publica¬ 
tion 62411 for Interfacing to T1 1.544 Mpbs 
services (such as Accunet* T1.5, Skynet* T1.5 
and High Capacity Digital Service). Because of 
the DS2190's FCC approval (Parts 68/15) and 
small footprint, T1 equipment makers can inte¬ 
grate an NIU Into their products, reducing cost 
and Increasing total system performance. Basic 

^Service marks of AT&T Communications 


functions of the DS2190 are: clock and data 
recovery, isolation and surge protection, 
loopback detection and generation, and keep¬ 
alive signal generation. The DS2190 is compat¬ 
ible with D4 and ESF framing formats as well as 
B8ZS Clear Channel Coding. Also provided are 
alarm outputs for transmit and receive line 
status monitoring. 
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Dallas Semiconductor PRELIMINARY 

T1 NETWORK INTERFACE UNIT DS2190DK 

DESIGN EVALUATION KIT 


FEATURES 

• Self-contained system for performance 
evaluation of the DS2190 Network 
Interface Unit 

• Pre-assembled kit includes DS2190 NIU, 
DS2180A transceiver, transmit clock and 
data generator 

• Connects directly to test equipment, 
including T1 frame generator, line simulator, 
jitter generator and analyzer 

• Supports ESF and D4 framing, B8ZS 
and B7 stuffing 

• On-board switches access all NIU mode 
options; LED indicators for system status, 
including synchronization loss and CRC 
errors; test points for additional critical signals 

• Prototyping area for user customization 

• Powered by single +5V supply 



DS2180A 

XCVR 


DESCRIPTION 

The DS290DK contains all of the interface and 
framing functions required to connect to a simu¬ 
lated T1 communications line. The board is 
organized for easy control over and monitoring 
of the DS2190 operation. It is a helpful tool for 
evaluating the DS2190 in-system performance. 


Additional circuitry may be easily added in the 
prototyping area to emulate the user’s end 
application. An additional area contains a com¬ 
puter interface so that the DS2180A serial port 
may be accessed with user-developed software. 








Modems 





Dallas Semiconductor 
TeleMicro™ Cartridge 


PRELIMINARY 

DS6070 



FEATURES 

• Supports teleservicing in new designs or 
existing systems 

• Complete application software changes via 
a telephone line 

• Combines the functions of the DS5000T 
Time Microcontroller™ with a 1200 bps or 
2400 bps modem 

• 32K bytes of nonvolatile SRAM for program 
and/or data 

• Downloads/verifies Intel Hex absolute object 
files 

• All DS5000T I/O facilities available to the 
user 

• Connects to 40-pin DS5000T/8051 footprint 
via ribbon cable 

• Integral modem subsystem executes “AT” 
commands 

• Bell 212A/103 compatible 

• DTMF and pulse dialing 

• Call progress monitoring 

• FCC Part 68 and Canadian CS-03 approved 
DAA 

• Provides standard RJ11 connector to 
telephone line 

• Requires no support circuit overhead on 
target system 

• User selectable interrupt for 8250 UART 

• +5V only operation 

DESCRIPTION 

The DS6070 TeleMicro Cartridge is designed to 
bring instant teleservice capability to systems 
which are based on the DS5000T Time Micro¬ 
controller. Teleservice refers to the ability to 
perform remote software upgrades and system 
diagnostics from a desktop computer over a 
telephone line. The major benefit to the end 


PACKAGE OUTLINE 


r-A 

- _ 

_ J 

DALLAS 

DS6070 

COMMUNICATION CARTRIDGE 


ORDERING INFORMATION 

DS6070 -12 TeleMicro Cartridge with 
1200 bps modem 

DS6070 - 24 TeleMicro Cartridge 2400 
bps modem 

user is reduced operating costs by eliminating 
service calls to repair or upgrade equipment in 
the field. 

The integral part of the DS6070 TeleMicro Car¬ 
tridge is the DS5000T itself. Unlike rigid ROM or 
EPROM based microcontrollers, all of the Time 
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Microcontroller’s memory is high performance, 
read/write, and nonvolatile for more than 10 
years. The DS5000T is equipped with 32K bytes 
of nonvolatile SRAM which can be dynamically 
partitioned to fit program and data storage re¬ 
quirements of a particular task. A major benefit 
resulting from its nonvolatility is that the Time 
Microcontroller allows Program Memory to be 
changed at any time, even after the device has 
been installed in the end system. Additionally, 
the size of the Program and Data Memory areas 
in the embedded RAM is variable and can be set 
either when the application software is initially 
loaded or by the software itself du ring execution. 
Incorporated within the DS5000T is a perma¬ 
nently powered clock/calendar function which 
may be used fortime stanping and scheduling of 
events. The DS5000T is instruction set and pin 
compatible with the industry standard 8051. 

The DS6070 TeleMicro Cartridge exploits this 
capability of the DS5000 with the addition of a 
complete modem subsystem which resides on 
the Embedded Address/Data bus of the 
DS5000. The subsystem accepts the “AP’ 
command set issued from the DS5000 user’s 
software for maximum customer familiarity dur¬ 
ing software development. The internal circuitry 
includes a Part 68 registered DAA function, 
eliminating potential delays for customers with a 
need to incorporate a modem function in their 
end system product. The DS5000 is interfaced 
to the modem subsystem via its Embedded 
Address/Data bus, so that all of its 40 pins are 
available for use in the target application. 

The DS6070 is housed in a rugged and durable 
package which is compact enough to fit into a 
wide variety of applications. Two connectors are 
provided on the cartridge. The first is a RJ45 
female connector which interfaces directly to the 
telephone line terminated with a standard modu¬ 
lar RJ11 male connector. The second is a 40-pin 
edge connector which brings out the signals 
associated with the footprint of a DS5000 or 


8051. A standard 40-pin connector may be used 
for direct mount to a printed circuit board. Alter¬ 
natively, remote mounting may be accom¬ 
plished with a 40-conductor ribbon cable termi¬ 
nated with a 40-pin DIP plug. The remote 
method can be used to retrofit existing systems 
which have a DS5000 or 8051 socket. 

HARDWARE 

Figure 1 is a block diagram Which illustrates the 
functional elements of the DS6070 TeleMicro 
Cartridge. There are actually two microcon¬ 
trollers incorporated within the design. The first 
is a DS5000 which is used to execute the user’s 
application software. This is referred to as the 
target DS5000. All of the facilities of the target 
DS5000 are available for use in the application 
including the clock/calendar, 32K bytes of non¬ 
volatile Program/Data RAM, serial I/O, parallel 1/ 
O, timers, and interrupt facilities. 

The second microcontroller in the system is a 
DS5000 which performs all of the modem 
housekeeping functions and recognizes Hay¬ 
es™ AT commands issued from the target (or 
user’s) DS5000. In addition, this DS5000 (here¬ 
after called the modem controller) controls the 
serial loading of the target DS5000from overthe 
phone line. As a result, the entire Embedded 
RAM area of the target DS5000 may be com¬ 
pletely reloadedfrom scratch overthe telephone 
line. This allows all of the application software 
and datatables within the RAM to be maintained 
from a remote host computer, such as an IBM 
PC. 

The 82C50 USART is used for serial data trans¬ 
fers from the target DS5000 when connection is 
established with remote computer over the tele¬ 
phone line. In addition, when a connection is not 
established and the modem is in the command 
mode, the USART is used for communication 
between the target DS5000 and the modem 
controller. In this manner, a Hayes-compatibie 
interface is established on the target DS5000’s 
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Embedded Address/Data bus. 

The DAA provides a "direct connect” interface to 
a telephone iine. It Is FCC Part 68 Type WP 
registered to meet hazardous voltage, surge 
and leakage current requirements. A system 
developed with this product as the DAA meets 
Part 68 Type WP protection requirements and 
requires no further registration. The DAA is also 
CS-03 approved for the Canadian public 
switched telephone network. 

In normal operation, the modem subsystem 
performs the functions required according to the 
“AT” commands which are issued to it from the 
target DS5000. The DS5000 in the modem 
subsystem takes on the additional responsibility 
of reloading the target DS5000 under certain 
specific conditions. In these cases, the modem 
automatically establishes connection with the 
host and places the target DS5000 in its Serial 
Loader Mode. During this time, the modem 
subsystem isolates signals on the target 
DS5000 which are used to accomplish the serial 
download task from the target system circuitry. 
This includes RST, PSEN*, XTAL1, TXD (P3.1), 
RXD (P3.0).and P2.7. RST is first driven high to 
initiate a reset within the target DS5000. Follow¬ 
ing this action, XTAL1 should be driven by a 
frequency found in Table #1, unless the optional 
jumper which ties the XTAL1 pin to the on board 
11.059 clock oscillator has been selected. Fi¬ 
nally, PSEN* Is then driven low. This sequence 
of actions causes the target DS5000 to begin 
operation in its Serial Program Load Mode at a 
clock frequency from which 1200 bps can be 
derived. Communication between the host 
computer and the DS5000 via its RXD an TXD 
pins is established. During this time, P2.7 of the 
target DS5000 is floated to prevent it from being 
inadvertantly forced into a Parallel Loader Verify 
Cycle. 


DS6070 STANDARD BAUD RATE CLOCK 
FREQUENCIES (MHz) Table 1 


12.000 

6.000 

11.059 

5.990 

11.000 

5.069 

9.216 

4.608 

7.373 

1.843 


None of the activity on the RST, TXD, RXD, 
XTAL1, P2.7 pins is driven out to the target 
system lines while the modem is controlling the 
reloading process. During this time, the target 
DS5000 appears to be in a reset condition to the 
target system. 

AT COMMANDS 

The only software which is provided with the 
TeleMicro cartridge is that which is resident in 
the modem subsystem’s DS5000. During nor¬ 
mal operation, this DS5000 manages the mo¬ 
dem 1C, and communicates with the target 
DS5000 via “AT’ commands issued from the 
target DS5000 overthe USART’s serial I/O lines. 

EXTENDED COMMANDS 

There are a number of commands which have 
been added to the base AT command set in the 
TeleMicro Cartridge’s internal modem. These 
additional functions are outlined as follows; 

Nn - Number to Memory Register 

This command maybe used to write a telephone 
number or dialing sequence into one of the 10 
nonvolatile memory registers. Each register 
(designated 0-9) can accept a maximum of 126 
entries. The command must include the register 
destination number, e.g. "N1” stores the num¬ 
ber that follows into register number 1. Each 
number string entered must be terminated with 
a carriage return. 

ATN2DT9,5552287,#289 <CR> 
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DS6070 BLOCK DIAGRAM Figure 1 
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TELEMICRO CARTRIDGE INSTALLATION Figure 2 
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The command causes a specific dialing se¬ 
quence to be stored in Memory Register 2. The 
10 memory registers are nonvolatile, so that 
they are completely retained in the absence of 
Vcc voltage. 

Pn - Print contents of Memory Register 

The P command will cause the modem to trans¬ 
mit the contents of the specified memory regis¬ 
ter. For example, the command P2 will cause 
the string DT9,5552287,#289; to be returned, 
assuming the N2 command was executed as 
shown above. 

#n - Dial from Memory Register 
The “#” command is used to execute a com¬ 
mand string from one of the nonvolatiie memory 
registers. For exampie, the command #2 wiii 
cause the modem to use tone dialing to access 
a number outside of a PBX, pause before diai- 
ing, diai the number 5552287, pause, and then 
issue the PBX transfer code #289. 

AUTOMATIC LOG-ON COMMANDS 

The modem with the DS6070 provides the capa- 
biiity to have automatic log-on character se¬ 
quences stored In one of the 10 available 
Memory Registers. There are seven commands 
associated with the auto log-on feature. These 
commands are summarized below: 

$ Designates beginning and end of auto 
log-on strings. 

# Stop and wait for prompt from the host 
computer 

The following is an example of a Memory Regis¬ 
ter whose contents include an auto log-on string: 

ATDT9W5552344$#<CR>#HOST#ACXJOUMT#HO 

ST_PASSWORD[BYE]$ 

In this example, the modem is programmed to 
tone dial 9 followed by a wait on second dial tone. 


Once the dial tone is detected, the phone num¬ 
ber “5552344" is dialed. The "$” signifies that an 
auto log-on character sequence follows. In this 
case, the modem first waits for a host request 
(#). Once this is received, a cartilage return 
character (<CR>) is issued and the modem 
waits for another host request. Additional infor¬ 
mation is sent when prompted by the host 
computer, such as the appropriate account 
number and password. The auto log-on charac¬ 
ter sequence is terminated by a second $ com¬ 
mand. 

NONVOLATILE “S” REGISTERS 

The modem within the DS6070 has the capabil¬ 
ity to retain the "S” registers as nonvolatiledata. 
These registers are used by the modem to hold 
configuration and operation parameters. In a 
normal "AT” compatible modem, the S registers 
are set to their default parameters following a 
power-on or reset. If nonvolatile operation is 
desired, then a value of 170 should be written to 
register SI 5. 

TARGET RELOADING 

The host computer can cause the modem con¬ 
troller to take action to force the target DS5000 
into its Serial Loader mode using the hardware 
mechanism described above. This would be 
done when the host computer needs to perform 
a complete reload of the application software 
into the target DS5000. Alternatively, this same 
action might be taken in a case where the target 
DS5000 does not respond to communication 
from the hostcomputerafterthe modemcontrol- 
ler automatically answers the host’s call. 

In order to perform this operation, the host 
computer must issue a special “escape se¬ 
quence” of three ASCII “###”. This three char¬ 
acter sequence must be preceded and followed 
by a one second pause. Whenever the modem 
controller detects this sequence it will request a 
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password string from the host with the foliowing 
prompt: 

password: 

The host must then issue a character string 
which must match the one which was initially 
stored in the modem controller’s nonvolatile 
RAM. The password string can contain from 1- 
11 characters, and must be terminated with a 
carriage return. Once the password has been 
correctly entered, the modem controller will 
force the target DS5000 into its Serial Loader 
mode and will establish commu nication between 
it and the host computer. At this point the host 
computer is communicating directly with the 
target DSSOOO’s Serial Loader. Application soft¬ 
ware can then be loaded into the target DS5000. 

Incorrect passwords will cause the DS6070 to 
respond with prompt "RUNNING". To enter 
another password, the "###" sequence must be 
resent. 

When the Serial Load operation is complete, the 
host computer will then issue another escape 
sequence of three ASCII “$$$” which again 
must be preceded and followed by a one second 
pause. When this sequence is detected, the 
modem controller will allow the target DSSOOOto 
resume execution of its application program. 

Both of these special escape sequences can 
only be issued from the host computer in order 
forthemto be recognized by the modem control¬ 
ler. In addition, the “###” will cause no action in 
the modem controller if it is issued while the 
target DS5000 is already in its Serial Load mode. 
Similarly, the “$$$” sequence will cause no 
action in the modem controller if it is issued while 
the target DS5000 is executing its application 
Software. 

The intial password string which is recognized by 
the DS6070 when it is shipped from the factory 


is the string “password”, This string can be 
modified by the host computer at the time when 
the old password is entered by suppying a new 
password as an optional argument. Syntax for 
this operation is summarized below: 

password: old password [/new password] 

When this character string is entered, the mo¬ 
dem controller will request a confirmation of the 
new password from the host computer as fol¬ 
lows: 

confirm: new password 

An example of this entire sequence would be 
performed as follows: 

password: password/dallas 

confirm: dallas 
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At this point, the originally programmed password string of "password' 
"dallas”. 

ELECTRICAL SPECIFICATIONS 

Operating Temperature Range 
System Power Supply Requirements 
from Target System 
(no load on port pins, PSEN*, ALE) 

INTERFACE 

Connectors: 

RJ45 

40-pin card edge (O.r centers) 

40-pin card edge to 40-pin DIP plug on supplied target cable 


will have been changed to 


0 to +50 degrees C 
+5V @ 150 mA max; 
80 mA typical 


Notice: 

Hayes is a registered trademark of Hayes Microcomputer Products, Inc. 



^ Dallas Semiconductor PRODUCT PREVIEW 

"" Teieservicing Kit DS6070K 


FEATURES 

• IBM PC-based evaluation kit for 
DS6070 TeleMicro cartridge 

• Includes: 

- DS6070 Telemicro 
Cartridge with 1200 bps Bell 
212A modem 

- DS6101 Modem (1200 
bps; Bell 212A) on pc board 
for expansion slot on PC 

- Evaluation software on 
fioppy disk 

- Headset for DS6101 
Modem board 

- All necessary cables and 
documentation 


DESCRIPTION 

The DS6070K Teieservicing Kit ailows immedi¬ 
ate evaluation of the DS6070 TeleMicro Car¬ 
tridge in a target system. The kit supplies all of 
the necessary hardware, software, and docu¬ 
mentation for use with an IBM PC. As a result, 
the kit provides the tools required to develop a 
teleserviced system based on the DS6070. 
Teleservice refers to the ability to perform re¬ 
mote software upgrades and system diagnos¬ 
tics from a desktop computer over a telephone 
line. The major benefit to the end user is 
reduced operating costs by eliminating service 
calls to repair or upgrade equipment in the field. 


The hardware included with the DS6070K con¬ 
sists of the DS6070 TeleMicro cartridge, a 
DS6101 Modem on a pc board, a headset, and 
all of the cabling necessary to interconnect the 
system. The DS6070 TeleMicro cartridge pro¬ 
vides a connector which interfaces directiy to an 
RJ11 plug to a standard telephone line. In 
addition, it provides a standard 40-pin edge con¬ 
nector with target cabie with may be plugged into 
aDS5000or8051 socket. TheDSSIOI Modem 
is instailed on a pc board which interfaces di¬ 
rectly to an expansion card slot on an IBM PC. 
The board includes a modular RJ11 telephone 


772 




jack for connection to the telephone line. In ad¬ 
dition a jack for the headset is mounted on the 
board. When the DS6101 board is installed in 
the PC and connected to the telephone line and 
headset, the user can receive or transmit data or 
converse in voice. Communication can then 
take place with a DS6070 over the telephone 
line, as shown in the recommended configura¬ 
tion in Figure 1. 

The software included with the DS6070K in¬ 
cludes an upgraded version of the KIT5K soft¬ 
ware which is included with the DS5000TK 
Evaluation Kit. The upgraded version of KIT5K 
supports communication to the target DS5000T 
within the DS6070 through the DS6101 Modem. 
As a result, a high-level user interface to the 
target DS5000T is supported such that the user 
can be walked through a series of system con¬ 
figuration questions so that the target DS5000T 
can be properly initialized before downloading 
takes place. Parameters such as the device’s 
Program/Data Memory mapping and Software 
Encryption operation are initialized in the proper 
order in this fashion. KIT5K manages all of the 
communication with the DS5000T during the 


downloading process, so that the details of the 
serial download operation can remain transpar- 
enttothe user. Formore advanced users, KIT5K 
provides a number of commands which allow in¬ 
dividual manipulation of the OSSOGOrs re¬ 
sources. For example, these commands allow 
the direct initialization of the MCON register, 
loading of the 40-bit Encryption Key word, and 
setting and clearing of the Security Lock. In 
addition, an individual memory location examine 
and change capability is provided to allow 
patches to be made to the application software. 
When the loading operation is completed, the 
device can be released on command from the PC 
to run the application software. 

Additional software which supports evaluation 
and operation of the DS6101 Modem Board is 
also supplied. 

SYSTEM REQUIREMENTS 

The Teleservicing Kit requires an IBM PC or 
compatible with DOS 2.0 or later and at least 
256K bytes of RAM. Displays which are sup¬ 
ported include monochrome, color graphics, or 
enhanced graphics (Mode 3). 


DS6070K RECOMMENDED CONFIGURATION Figure 1 
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(■ Dallas Semiconductor 

212A MODEM Module DS6101 

DS6103 


FEATURES 

• Very small Size - 2.28" X 1.0" X 0.5" 

• Full Bell 212A/103 Modem compatibility 

• FCC Part 68 registered DA A 

• Call progress Monitoring 

• Tone or pulse dialing 

• DTMF sensing and decoding 

• Voice sensing 

• Soft controlled audio interface 

• Voice synthesis option 

• Parallel host interface 

• ± 5 volt power only 

• Telephone line diagnostics 

• Synchronous/asynchronous operation 

• Line frequency monitoring 

• Parity generation/checking 

• Sync byte detection/insertion 


PIN DIAGRAM 


N/C C 

• 1 

40 . 

DIGITAL GND CZ 

• 2 

39 • 

N/CC 

• 3 

. 

00 

CO 

N/C TEST CZ 

• 4 

37 . 

N/C C 

• 5 

36 • 

SYNDET/BRKDET C 

• 6 

35 • 

RxRDY tZ 

• 7 

34 • 

TxRDY IZ 

• 8 

33 . 

TxEMPTY C 

• 9 

32 • 

+ 5V DC C 

•10 

31 • 

- 5V DC C 

•11 

30 • 

ANALOG GND C 

.12 

29 . 

AUDIO OUT c: 

.13 

28 . 

AUDIO IN C 

• 14 

27 • 

N/C Cl 

•17 

24 • 

NIC C 

•18 

23 • 

N/C IZ 

• 19 

22 • 

Nice. 

•20 

21 • 


j 


D4 
Z1 D3 
□ D2 
ZI D1 


□ TIP 
Zl N/C 
Z] N/C 
RING 


DESCRIPTION 

The DS6101/6103 Modems are high level communication subsystems manufactured in a 
component-sized form factor to enable maximum communications capability in minimum 
amount of space. 

The primary function of the Modem Is to provide a complete component-sized Bell 212A 
modem (1200/300 bps) which Includes an FCC registered Data Access Arrangement (DAA) in 
the same package and provides a parallel host Interface. 

The Modem has an advanced line monitoring capability which allows it to sense the pres¬ 
ence of voice or DTMF (touch-tone) signals on the line In addition to its normal call progress 
monitoring. The Modem may then be switched into an Audio mode for voice communication, 
or into a DTMF decoding mode which makes It possible to receive Information from a remote 
touch-tone telephone and decode it for the host processor. The DS6103 includes a voice syn¬ 
thesizer for voice prompting in the return path or for the user. 

Audio input and output lines are provided with a selection of various functions under host 
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software control. These functions include the use of actual voice communication on the 
phone line, and modem transmission in the acoustic coupler mode. 

The host interface emulates the industry standard 8251A USART with increased bus driving 
capability. In addition to the 8251 A’s DATA and COMMAND modes, the DS6101/6103 has a 
FUNCTION mode. While in the FUNCTION mode, higher level functions such as dialing, 
answering, line diagnostics. Initialization of advanced synchronous communications 
modes, etc. may be enabled. This provides the internal capability required for an Intelligent 
modem interface while retaining DATA and COMMAND mode compatibility with the simple 
8251A standard. 

In addition to the basic Bell 212A communications functions and diagnostic modes, the 
Modems provide both tone and pulse dialing and a comprehensive call progress monitoring 
capability. A unique telephone line diagnostic capability may be used to report phone line 
quality to the host, and the Modem’s unique internal algorithm automatically uses this 
diagnostic information to compensate for common line deficiencies. 

For complete technical specifications on these and other Dallas Semiconductor’s Modem 
products,the user should obtain the Modem Products Designer’s Guide from Dallas Semicon¬ 
ductor. 
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MODEM BLOCK DIAGRAM 
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SYSTEM INTERFACE 
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Ja Dallas Semiconductor 

Data Access Arrangement (DAA) 


DS6112 


FEATURES 

• Interfaces user equipment to public 
switched telephone network 

• FCC Part 68 registered 

- Simplifies system design 

- Minimizes equipment approval cycle 

• Ideal for modem applications 

• Small size - 1.25"x1.0"x0.5" 

• 2 to 4 wire converter 

• 1500 volt isolation 

• 800 volt surge protection 

• Ring detection 


PIN CONNECTIONS 


VdD 

1 

20 

RING 

< 

o 

o 

2 



Rl 

3 



RCVR 

4 

17 

TIP 

XMIT 

5 



XMFR 

6 



Tl 

7 

14 

N/C 

OH 

8 

13 

N/C 

GND 

9 

12 

N/C 

T2 

10 

11 

N/C 


PIN CONFIGURATION 

CAUTION 

PINS 17 & 20 HAVE 1500V ISOLATION FROM THE REST OF THE 
CIRCUITRY. THIS ISOLATION SHOULD BE PRESERVED 
THROUGHOUT THE SYSTEM. 


DESCRIPTION 

The DS6112 is a communications component that provides a “direct connect” telephone line 
interface. It is FCC Part 68 Type WP registered to meet hazardous voltage, surge and leak¬ 
age current requirements. A system developed with this product as the DAA meets Part 68 
Type WP protection requirements and requires no further registration. 

This component may be used as the direct connect telephone line interface for virtually any 
application In which voice or data Is to be transmitted over the public switched telephone 
network. 

The DS6112 includes both ring detection circuitry and the 2 to 4 wire converter hybrid for use 
In modem applications. It operates from ±5 volt power supplies and occupies 1.25 square 
Inches of board space. 

For complete technical specifications the user should obtain the Modem Products 
Designer’s Guide from Dallas Semiconductor. 
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Ih Dallas Semiconductor DS6151 

MOaEM Evaluation Kit DS6153 


FEATURES 

• IBM PC-based evaluation kit for 
DS6101/61103 Modems 

• Two versions: 

- DS6151 supplied with DS6101 Modem 

- DS6153 supplied with DS6103 Voice 
Synthesis Modem 

• Printed circuit board provides socket 
for Modem, RJ11 telephone jack and 
headset jack; plugs into expansion 
slot on IBM PC 

• Supplied with headset 

• Evaluation software on floppy disk 

• Supplied with complete operating 
instructions 



DESCRIPTION 

The DS6151 and DS6153 Modem Evaluation Kits provide immediate evaluation of the DS6101 
and DS6103 Modems. The kits supply all of the necessary hardware, software and documen¬ 
tation for use with an IBM PC. A printed circuit card which sockets the appropriate Modem 
plugs directly into the backplane of the PC and provides a modular RJ11 connector to a 
telephone line. In addition, a jack for the headset which Is supplied with the kit is mounted 
on the board. A complete set of documentation with instalatlon and operating Instructions is 
also supplied. A user need only have a private telephone line with a modular plug to insert in¬ 
to the RJ11 jack and he or she can be using the modem to converse in voice, transmit data or 
listen to synthesized voice responses in just a few minutes. 


For more information on this product, see the Modem Designers Guide. 
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